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FILIPINOS USE MORE OF OWN SUGAR 


OW, when, and why we became 
the world’s greatest per capita 
consumers of sugar is not of pres- 
ent interest save that it was prob- 
ably the outcome of an available plenty. 
Sugar is an energy-producing foodstuff, and 
sientists have pointed out at various times 
that our national initiative may, to a degree, 
be due to this fondness for sweets. 

If the foregoing assumption be correct, 
then there is something significant in the news 
item that recently appeared in the press re- 
garding a marked increase in the consumption 
by the Filipinos of their own sugar. This is 
attributed to changes in the living standards 
of the people of the Philippines. It seems that 
the quantity of sugar used in the islands has 
more than doubled in the course of six years; 
and this development of the domestic de- 
mand is likely to lead, if continued at the 
present rate, to a local consumption of 
150,000 long tons annually. 

The Philippine Islands are admirably 
suited for the growing of sugar cane; and the 
production of sugar has been a steadily 
augmenting source of income. However, 
prosperity in that field of industry has been 
dependent upon a ready foreign market. The 
United States bought last year about 730,000 
tons; and the business in the islands has 
looked forward to thus disposing yearly of 
1,000,000 tons—in fact, that has been its 
objective. If a tariff should be placed by the 
United States on raw sugar, as some fear, 
then the Philippine grower might have to 
look for another way to dispose of his excess. 
If such should be the case, then the greater 
use of sugar among the Filipinos, themselves, 
may be the means of saving the day. 





THE TIDE HAS TURNED 


E HAVE it on the authority of 

recognized experts that the eco- 

nomic tide has turned and that the 

wheels of industry are once more 
speeding up. At least, there is ample warrant 
that the slack water after the distressing ebb 
has ended, and that the flood tide has set in 
in some parts of the country and in some of 
our fundamental productive activities. This 
is heartening news and should cause rejoicing 
from end to end of the land. 

Reviewing the pronouncements of persons 
of prominence, made public during the past 
six months, is enough to fill the mind of the 
average man with bewilderment when seek- 
Ing a reason for the slump that has hit most 
of our accustomed activities. Perhaps all 
the causes mentioned have had something 
to do with the economic mess in which we 
have found ourselves; but, viewing the situa- 
tion from the fence, the reputed leaders have 
appeared not unlike a milling crowd sorely 
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in need of someone with sufficient initiative 
to guide them into an open highway leading 
to a real goal. It has been a spectacle of pro- 
tracted hesitation, if not fear. 

Assuming that the tide has turned definite- 
ly toward better things, still the strength of 
that movement will depend in large measure 
upon the confidence not only of those at the 
head of affairs but of the populace at large. 
We therefore quote two paragraphs from a 
statement recently issued by the President’s 
Organization on Unemployment Relief: 

“While it may be true that final complete 
recovery from the depression must await 
removal of adverse world conditions, it is 
certain that we delay recovery by passively 
accepting our relation to the international 
situation and in failing to make a concerted, 
determined, effort to correct domestic con- 
ditions. 

“As the most nearly self-contained nation, 
we have within our own boundaries the 
elemental factors for recovery. Our national 
wealth, even stripped of the inflated value 
foolishly placed upon it, still is greater than 
our pre-war wealth; it is greater, too, than 
it would have been under any normal in- 
crease between 1914 and 1931. The over- 
whelming volume of our domestic business in 
comparison with export trade places us in 
position to develop internally a constructive 
recovery if we grasp the opportunity which 
still is ours.” 

Let us get a firm hold on that opportunity, 
and prosperity will be ours. 


HAS OVID’S GRAVE BEEN 
FOUND AT LAST? 


OSSIBLY CoLumBus was buried 
in San Domingo, despite those 
historians who have stated to the 
+¥ contrary. Tradition has it that 
MAHOMET’S coffin was suspended between 
heaven and earth—where, there is room for 
doubt. The same uncertainty has hung about 
the final resting place of Ovip, that brilliant 
Roman poet who managed somehow in his 
writings to give offense to the imperial house- 
hold and to win thereby banishment. 

While the form of his banishment was of 
the mildest sort—leaving him in possession 
of his property and not depriving him of his 
civic rights, still it entailed his living in the 
semi-barbaric Town of Tomi and far from the 
cultured environment to which he was ac- 
customed. It is a matter of history how, in 
the isolation of that half Greek community, 
the poet tried valiantly to console himself 
by practising his art. In that way, he hoped 
but in vain to appease the wrath of the throne 
and to gain pardon and return to Rome. He 
died sad at heart in exile. 

Ovip’s death occurred in 17 A.D., and in 
the centuries following no one apparently has 
been able to ascertain where he was interred 





other than that it was before the gates of 
Tomi. Now, so the New York Times reports, 
a Rumanian cryptologist, E. C. GriGoRAsH, 
has discovered the place where all that re- 
mains of OvID reposes. The sarcophagus bears 
a succession of objects which, when arranged 
in vertical order, spell Oviptus. This sar- 
cophagus stands in the modern City of Con- 
stanza, once Tomi, and was unearthed within 
the current year. 


AN EFFICIENT NAVY 


Far be it from us to enter into a 
"a, »—j discussion that is likely to have 
*¢@- plenty of participants before the 

eas: din ceases. It is unfortunate that 
the representative of any organization should 
speak disparagingly of our Chief Executive 
all because the President and the organiza- 
tion in question do not see eye to eye. 

No doubt, every red-blooded American 
wants to see the United States in possession 
of a navy capable of protecting the country 
from attack by any potential enemy; but who 
among us is qualified to state conclusively 
of just what such a fighting force afloat 
should consist to meet that specification? 
Having been committed by international 
agreement to a reduced force—stated broadly 
in terms of types and displacements, no two 
naval experts, commissioned or civilian, are 
likely to agree when viewing the problem 
from opposing sides. 

Modern battlecraft are extremely complex 
structures; and the naval constructor and the 
marine engineer, between them, can do a 
deal of juggling in turning out, upon a given 
displacement and a given number of guns, 
ships that may differ greatly in their military 
characteristics of speed, defense, and powers 
of offense. If you know exactly what your 
adversary is going to build, then you can so 
arrange the distinctive features of your own 
craft that it may be undeniably superior in 
certain circumstances. On the other hand, 
your potential adversary may do the same if 
he finds out soon enough just what you in- 
tend to build. 

In any case, a variety of deductions can be 
arrived at from available facts and figures; 
but there may be an additional unknown fac- 
tor that will upset any and all of these con- 
clusions. Even when the fighting tools of two 
contenders are the same, the spirit, the train- 
ing, and the acquired expertness of one may 
completely outmatch the other. This idea 
is not new; and we have had it strikingly em- 
phasized time and time again in warfare. 

We shall stand on the sidelines when the 
gentry in Washington are arguing pro and 
con; and when the battle of opinions ceases, 
the people at large will probably find the na- 
tion reasonably safeguarded, no matter who 
wins. 
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Keystone View Company, New York 
] he “Akron”, the United States Navy's newest dirigible during her maiden flight and 
after she reached her home station at Lakehurst, N. J. 
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OMER wrote that the Canary 
Islands, as we call them today, 
were discovered and colonized by 
the Egyptians as far back as 1400 
B. C. It is also believed by some 
historians that the Canaries were 
the Insulae Fortunatae of the Ro- 
mans. Be this as it may, there is no 
denying that the islands have been 
favored by nature in many ways. 
The Canary Islands are mani- 
festly of volcanic origin; and more 
than one imaginative author has 
concluded that when fabled Atlantis 
sank beneath the waves the Canary 
Islands, by the same seismic disturb- 
ance, rose above the sea. Not only 
are there ample evidences of volcanic 
action among the group, but the 
towering peak of El Teide, on the 
Island of Teneriffe, even now emits 
occasional puffs of steam that testi- 
fy to the intensity of the heat still 
at work in the bowels of that vol- 
cano. The Guanches, the early in- 
habitants of the group, named the 
mountain El Teide, which means 
hell. Just the same, that titanic 
cauldron is a blessing. The peak rises to a 
height of 12,192 feet; and it is the continual 
melting of the snow that falls upon the floor 
of the crater that furnishes a never failing 
source of water—truly liquid gold in the 
islands. 

The Canaries are composed in the main of 
seven islands which, for political reasons, are 
divided into two districts—the Eastern and 
the Western. Together, they have an aggre- 
gate area of 3,108 square miles and a com- 
bined population of a little more than 493,000. 

is Palmas is the capital of the Eastern 
District, and Teneriffe is the capital of the 
Western District. The Canaries lie in the 
sweep of the Gulf Stream; their rugged vol- 
canic hills are fanned by well-nigh ceaseless 
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Looking down on Santa Cruz de Teneriffe, the capital 


of the Western District of the Canaries. 


Liquid Gold 


of the Canaries 


The Economic Future of These De- 
lightful Islands Is Largely Depend- 


ent L po n 


Increased Supplies 
of Fresh Water 


By FRANK H. STORMS 


breezes; and the climate is a delightful one— 
a considerable range of temperature being 
obtainable at any season by a simple change 
of altitude. The sun shines nearly 292 days 
annually. The minimum temperature in the 
coastal towns is a trifle less than 50° F.; and 
the maximum temperature seldom exceeds 
88° F. To the leisurely minded, the Canary 
Islands offer an ideal place in which to live. 
They were created a province of Spain in 
1821, after they had been under Spanish rule 
from the latter part of the fifteenth century. 
The islands are ports of call for the vessels 
of many maritime nations; and Las Palmas, 
on Grand Canary, has long been an important 
coaling station. 

Leaving out the 


matters of doubtful 


historical foundation, it is well 
established that the islands were at- 
tacked by the French in 1344 and by 
the Spanish in 1393; but the Guanche 
kings were able to repulse the in- 
vaders. Not until 1496 were the 
Spaniards able to achieve the sub- 
jugation of the natives, and then 
their success in this was due prin- 
cipally to the ravages of a plague 
that seemingly did not affect the 
invaders. The Canaries have re- 
mained under Spanish dominion 
ever since. Even so, the Canarian 
of today feels that he is first a Ca- 
narian and then a Spaniard. 

Santa Cruz de Teneriffe is justly 
proud of the fact that she repulsed 
the indomitable Admiral Nelson 
during an attack on the port in July, 
1797—the only defeat suffered by 
him in the British-Spanish war. 
The famous admiral lost an arm 
during the engagement; and today, 
in the Museo Nacional, may be seen 
the bronze cannon, bearing the 
name El Tigre, which is said to have 
fired the wounding shot. History has 
it that the Spaniards, after that victory, gave 
each of the enemy’s men a loaf of bread and a 
bottle of wine—evidence of their hospitality 
and of the traditional sportsmanship of the 
British. 

The inhabitants of the Canaries, because 
of the location and formation of the group, 
have always had a struggle to make a living, 
especially so in the days when trading with 
the outside world was unknown or in its in- 
fancy. It was then a case of cultivating the 
comparatively small patches of fertile soil 
and of hoping for sufficient rain to bring the 
crops to maturity, or of fishing for a liveli- 
hood. So afraid of over-population were the 
natives at that time that a man was liable 
to be put to death for merely joining or 
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Left—One of the ‘‘busy’’ streets in Santa Cruz dela Palma. Center—Calle de la Noria in Santa Cruz de Teneriffe. 
Cruz de la Palma, like the other island cities, nestles on a hillside. 


speaking to a strange woman on a _ public 
road. 

This situation changed with the passing 
years as increasing numbers of vessels visited 
the islands and opportunities for trade de- 
veloped. This trade was for the most part 
dependent on agricultural products, a field 
of endeavor in which the Canarians were 
much handicapped by a semi-arid climate. 
As early as two years before the discovery of 
America, we are told, British traders resident 
on the islands were buying the sugar produced 
there. For a time the industry flourished, 
only to be wiped out in the beginning of the 
sixteenth century as the result of competition 
with the West Indies. In the place of sugar 
the natives took up the cultivation of the 
grape, a which appears to have 
reached its peak in 1804 when wines and 
brandy were exported principally to British 
North America. Though the vine thrives 
in the voicanic-ash soil of the hill- 
sides, and the product has a reputa- 
tion for excellence, this industry, too, 
has dwindled to but a small fraction 
of its former volume because of the 
keen competition offered by wines 
from France and Spain. 

The Canarians next 
turned their attention to the growing 


business 


resourceful 


of a plant indigenous to the islands— 
to the mesembryanthemum or ice plant, 
which yields a soda suitable for glass- 
making. The story goes that a priest 
from the Island of Lanzarote, who was 
seized by the Moors in 1742, learned 
from his captors the art of extracting 
soda from the ashes of the ice plant. 
This knowledge he in turn imparted 
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to his countrymen upon his return after effect- 
ing an escape. For years they exported this 
commodity to their profit. About 1810, 
however, the trade slumped, and was finally 
abandoned when it was found that soda could 
be extracted from sea water. 

A few years later the cochineal insect was 
introduced to the islands. It is the female of 
the species that, when dried, yields a dyestuff 
that was once widely used. As the climate was 
favorable, and as there was available a variety 
of cactus suited to the creatures’ needs, not 
to mention plenty of cheap labor, the in- 
dustry flourished. Before long the harvest 
was bigger and of better quality than that 
of Mexico, Honduras, and Guatemala, up to 
then the leading producers. In 1814 a total 
of 176,259 pounds was sold in London at 
$8.75 a pound. Sixteen years later the out- 


nut had increased to 279,985 pounds, but the 
I I 
The highest 


price had dropped to $2.55. 





The summit of El Teide, the towering volcan« on the 


Island of Teneriffe that furnishes its inhabi- 
tants with water. 
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Right—Santa 


level was reached in 1869, when production 
amounted to 6,076,869 pounds valued at 
$0.65 a pound. This meant an income from 
cochineal alone of about $14.70 for every one 
of the 270,000 inhabitants of the Canaries. 

By this time analine dyes had been dis- 
covered, but they were not yet being manu- 
factured on a commercial scale. However, 
the natives began to be worried, and talked 
of over-production of cochineal and of means 
for its prevention. A company was formed, 
with a large capital investment, to regulate 
the placing of the dyestuff on the market. 
A false rumor of the ‘“‘drowning out” of the 
insects by heavy tropical rains raised the 
price of the cochineal but, unfortunately, also 
that of the aniline dyes, giving the latter in 
dustry a big impetus. Merchants who con 
gratulated themselves on the high price their 
large stocks would bring were eventually 
ruined when the best quality of the dried 
insect went for as little as $0.22 a 
pound. 

Years of hardship and of poverty 
followed, during which unsuccessful 
attempts were made to replace the 
cochineal with the growing of tobacco. 
The extensive cultivation of te 
matoes, potatoes, and bananas was 
subsequently tried, bringing us down 
to the present in which the raising of 
bananas is by far the most important 
industry—the islands of Teneriffe and 
Grand Canary being the largest pro 
ducers. British initiative has done 
much to bring about the success that 
has been achieved in this direction. 

For the growing of bananas a great 
deal of water is required, and since 
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s | theislands are entirely volcanic and, of course, 
wholly devoid of ground-water-carrying sand- 
stones, the rainfall has a quick run-off to the 


i 
- 





sea except where artificial means have been ee 
provided to impound it. However, a large * = : 
amount of ground water, seeping down along t 


the footwalls and hanging walls of dikes, 
collects much as in the case of stratified lime- 
stone, clay, sandstone, etc. These dikes are 
later intrusions in the basaltic country rock, 
and have generally steep slopes or dips of as 
much as 90°. Rain water filters down their 
sides, accumulating along the walls in beds 
of cinders or volcanic tuff. 


When it was learned on the Island of Tener- 
ife that there was every likelihood of striking 
water by cutting through these dikes, the 
natives promptly began to form comunidades; 
and then and there a tunnel-driving boom 
was started. Three or four people would get 
together and decide to drive a tunnel in a 
certain place. To raise the sum needed for 
this work, perhaps 40,000 or 50,000 pesetas, 
shares or equal water rights would be sold 
having a certain par value, say 500 pesetas. 
Drilling equipment would then be purchased 
and operations begun. If the funds ran low 
before the project was finished, each member 
of the comunidad was assessed according to 
the number of shares he held, often amounting 
sma ~§ toonly a few pesetas a month to pay for the 
cheap labor and the fuel required. When water 
was struck, the value of a share would sky- 
rocket, and it was commonly the best policy 
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dat” sell out as soon as possible because the 
ed a BE oP 
f supply was usually a diminishing one. In 
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talked § Purchase of numerous Type Twenty portable 
means | °™Pressors, some stationary ER compres- 
ormed, | and always the rugged “Jackhamer”’ in 
-gulate preference to the more powerful column- 
sarket, | Mounted drifter rock drills. Later, when the 
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Jd i tunnel driving under their own direction; and 
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e their factory arrangement all around. 
atually On the Island of Grand Canary the situa- 
. dried | tion is different. There the water rights to 
0.22 a | °very spring, rivulet, or gulley freshet have 
been owned for generations. A water right 
overty | ‘4 small spring that years ago belonged to 
scessful } Pethaps but one man is now divided and sub- 
ce the | “ivided into such small parts that one share- 
sbacco. holder may be privileged to draw water from 
of to — ‘for his land for a period of but fifteen min- 
as was | “Ss once a month. It is a fact that some 
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Ge ail - dikes is out of the question: the members 
the heredamientos will not permit it. They 
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have a relative who owns a small interest in 
a water right—to strengthen their stand in 
this matter. 

In a few cases water tunnels have been 
driven on Grand Canary, but they are the ex- 
ception. Along the coast the sinking of deep 
wells is allowed. These usually consist of a 
shaft about 5 feet square and 75 feet deep, 
and almost always strike water which is, how- 
ever, largely brackish. Windmills are used to 
elevate it for distribution over relatively small 
areas of farmland given over to the growing 
of tomatoes. After four or five years the soil 
so irrigated becomes unfit for further culti- 
vation. 

And now for a few facts regarding the ba- 
nana industry. A fanegada—a piece of land a 
little more than 1.3 acres in size, when planted 
with 3-year-old banana trees and within 
reach of an ample supply of water, is worth 
anywhere from 60,000 to 120,000 pesetas. 
The par value of the Spanish peseta is equiva- 
lent to 19.3 cents in United States currency; 
but at the present time it has depreciated to 
less than half that amount. Such an area, 
if the land be good, will produce from 800 to 
1,000 and even as high as 1,200 bunches a 
year. If the plantation be low-lying—that 
is, close to sea level, it will yield on an average 
three crops a year; but at higher altitudes it 
takes from five to seven months for the fruit 
to come to maturity. Each bunch sells for 
from 10 to 25 pesetas, or brings an average 
price of fifteen pesetas. 

The pleasure-seeker can find much in the 
Canaries to make a visit there worth while. 
The climate is a bracing one, the beaches are 
fine, and the mountains offer a lure to the 
climber and satisfaction to the lover of 
beautiful scenery. There is a fair number of 
excellent hotels; and good wine can be had at 





At night in the patio of the Hotel Pino 
de Oro showing the famous 2,000- 
year-old dragon tree. 
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In holiday attire. Canarians participating in the potato feast which is held after 


e 


a typical island dance. 


the modest outlay of fifteen cents for a quart 
bottle! No tourist should fail to see the 
famous dragon trees from which is obtained 
a dark, red-brown resin known as dragon’s 
blood. This resin is used variously, but prin- 
cipally for coloring varnishes and lacquer. 
There is one in the patio of the Pino de Oro 
Hotel, at Santa Cruz de Teneriffe, which is 
said to be 2,000 years old; and Humboldt, 
the famous German naturalist, estimated the 
age of one that formerly stood in the Villa de 
Oratava at 6,000 years. This aged monarch 
was destroyed by fire a few years ago. Camels 
are used as pack animals and to draw plows 
in many parts of the islands; and the milk- 
man, who depends upon goats for his supply, 
drives his creatures to the customer’s door 
and there delivers the product absolutely 
fresh. 

Those who visit the islands with the thought 
of enjoying them after the happy fashion set 
by the natives will find the Canarians and 
the relatively few foreign residents always 
ready to extend a warm welcome and the hos- 
pitality of that attractive region. 





POSSIBILITIES OF POWDERED METALS 


HAT there is a big future for powdered 

metals is predicted by those that have 
been following the trend of that phase of the 
metallurgical industry. Today, the list of 
pulverized metals utilized for industrial and 
decorative purposes includes substantially 
all the ordinary run of metals as well as pre- 
cious metals; and within the year have been 
developed processes for reducing nickel, 
monel metal, chromium, platinum, and palla- 
dium anywhere from the coarseness of granu- 
lated sugar to the fineness of talcum powder. 
In these forms they can be applied by the 
spray method to coat metal or other sur- 
faces, or can be added to molten metals or 
other substances to produce a wide variety 
of alloys, bearings, paints, inks, etc., etc. 


Already, there is a demand for from 2,000. 
000 to 3,000,000 pounds of pulverized copper 
annually. Powdered copper, nickel, and tin 
enter into the manufacture of porous-metal 
bearings that are surprisingly strong and are 
capable of holding from 4 to 6 per cent of 
their own weight in lubricants. Bearings of 
this kind for automobiles have made 20,000- 
000 revolutions without becoming dry. A 
mixture of powdered nickel, cobalt, and char. 
coal produces the pencils for sunlight lamps 
powdered silver is used in making controls 
for electric signals; and large quantities of 
pulverized permalloy, consisting of 20 per 
cent iron and 80 per cent nickel, are consumed 
in turning out parts for electrical equipment. 
The same material is also said to have im- 
proved long-distance telephonic communic- 
tion considerably without adding to the cost 
of the service. 

Many more applications of powdered metal 
could be cited, but enough have been met- 
tioned to give an idea of their diversity and 
of what has already been done in this depart: 
ment of the metallurgical industry, which # 
only in its infancy. The prospects are that 
powdered metals, if investigations now il 
hand are successful, will make it possible to 
accomplish things that are now unattainable 
with present-day means and methods. 





Coincident with the announcement thi 
the Goodyear Tire & Rubber Company hs 
perfected a rubber-cushioned wheel for rail 
road use, it is reported that the Canadiat 
Pacific, as the result\of satisfactory exper 
ments, is providing all its new passenger ant 
freight equipment with rubber shock and noi 
absorbers. The wheel developed by the Govt 
year Company has undergone rigorous te 
ing on the Akron, Canton & Youngstowl 
Railway. Aside from the added comfort this 
assured, the wear and tear on the rollin 
stock and roadbed is said to be much # 
duced. 
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The ‘‘Oregon Pony’’, the first locomotive to operate in that state. Right— 
Typical homestead of thegearly settlers of our Northwest] 


Pioneer Railway of 
Our Great Northwest 


How the Trail-Making Covered Wagon Gradually Gave 
Way to Steam Transportation in the Long 
Overland Haul to the Pacific Coast 


By LAWRENCE A. LUTHER 


N a rude castle at Sitka, on the rocky 
coast of the Alaskan wilderness, Russian 
representatives of the old Czarist regime kept 
a stronghold and lightened the tedium of 
barter for whale oil and peltries with a lively 
consumption of vodka and rare old wines. 
A factor of the great Hudson Bay Company 
had a post at Vancouver, just across the 
Columbia from the present City of Portland, 
and his virtual dictatorship in the domain 
which has since become our Pacific North- 
west was typical of the dignity and power 
of this largest and wealthiest of pioneer fur 
companies. 

A little Spanish garrison held the Presidio 
beside the Golden Gate of San Francisco Bay 
and a Spanish governor and 
his entourage drowsed in the 
balmy air of lovely Monterey. 
Ardent Franciscan missionaries 
had built adobe missions at 
intervals along the El Camino 
Real from the Mexican border 
as far north as Sonoma. Those 
were the only representatives 
of government on the Pacific 
Coast through the early ‘de- 
cades of the nineteenth cen- 
tury, 

French and American trap- 
Pers and traders of the Mid- 
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dle West talked by their camp fires of the 
“Western Sea’. It was an intriguing subject; 
and the rumors and conjecturings as to its 
remoteness and the nature of the intervening 
country were as varied and vague as the 
rumors which had gained credence before 
the voyage of Columbus. Only a fraction 
will ever be recorded of the romance of Yankee 
colonization and of the courage and acquisi- 
tiveness which enabled a young and restless 
nation to absorb a vast territory which, in 
the light of transportation and communica- 
tion facilities then available, appeared re- 
mote and inaccessible. 

When President Jefferson secured the 
appropriation of $2,500 to outfit Lewis and 





Tracks of the Union Pacific in the scenically beautiful Valley of the 
Columbia River. 


Clark and to defray the expense of their 
journey, the matter was not given general 
publicity. The President doubted that there 
was sufficient popular interest in finding a 
trail to Oregon to warrant backing an ex- 
pedition towards that end. Oregon was held 
in small esteem by the average citizen of 
the eastern states. The Hudson Bay Company 
was paying 10 per cent to its stockholders 
and was cleverly sponsoring publicity in 
England and America to the effect that the 
Northwest was fit only for wild beasts and 
wild men. 

As late as 1843 the London Examiner was 
wonde-ing that ignorant Americans should 
be disposed to quarrel over a country when 

the whole territory in dispute 

was not worth £20,000 to 
~~ either party concerned; and 
in the same year the Edin- 
burgh Review said of Oregon, 
“In a few years all that gives 
life to the country, both the 
hunter and his prey, will be 
extinct and their places will 
be supplied by a thin half- 
breed population scattered 
along the fertile valleys’. 
This journal assured its read- 
ers that Oregon would never 
be colonized by Yankee emi- 
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it yet F winter by way of Taos and St. Louis, and to 
of hig | picture him—clad in leather and fur, ragged, 
sianq | frostbitten, and suffering from exposure— 
vhich | as he stood before Daniel Webster, Horace 
vhich § Greeley, and the President, and turned their 
| the indifference towards Oregon into an interest 
that won for his cause a measure of support. 
‘id of | He could refute their belief that the proposed 
many trading of Oregon for Newfoundland fisheries 
must | was putting over a sharp deal on England; 
» and | and there was conviction in his promise to 
1 and | lead 1,000 emigrants to Oregon the following 
n the | summer. From the day on which Whitman 
itory, | started westward with his bride and made her 
ed qa § one of the first of the heroines to enter that 
ns as | region, until their blood was mingled with 
on. that of the other victims in the Whitman 
Massacre, those two brave people gave of 


k : : m,. 
il themselves lavishly in the upbuilding of 
a8 a America’s empire of the Northwest. 


given What an effective railway promoter Doctor 
<, the | Whitman would have been had he lived 40 
chart — years later. And how boundless would have 
lpoint | been his satisfaction had he been able to see 
urces, | lines of rails along the wagon trails he helped 
n citi | to blaze and to view the great transformation 
liked | wrought by this means of transportation 
ience, } within a few decades. Great trains of wagons 
‘oman | were still making their toilsome way towards 
little | the Pacific Coast on the Oregon Trail when 
e his | the first western railroad was being run 
agery | through and into Utah under military pro- 
tants, | tection. The hostile tribes were as real a 
kind. § threat to the builders of the Union Pacific 
id by | as they were to the emigrants; and every man 
guide, f was, in effect, a soldier. Col. Henry Inman, 
carry- | in The Great Salt Lake Trail, had this to say 
0-mile § on that subject: “The commissary department 
nouth § was open to us. Their troops guarded us 
f that — and we reconnoitered, surveyed, located and 
guide, — built inside their picket lines. We marched 
to work by the tap of the drum with our men 
-y was | armed. They stacked their arms on the dump 
a hot } and were ready at a moment's warning to 
ended | fallin and fight for their territory.” 


rtance When this truly American railway had 
of the § reached a point where it formed a junction 
rs en- § with the Central Pacific at Promontory Point, 
Tarcus § consummating Lincoln’s dream of a railway 
over: § to the Pacific, colonists in the Northwest be- 
passed } gan earnestly to hope and to plead for the 
th the } extension of the line to the Columbia. These 
wagon } hopes were realized in the construction of the 
agina- — roads now known as the Oregon Short Line 
his ax — and the Oregon-Washington Railroad & 
bborn- § Navigation Company, completing the great 
rough § Union Pacific System that has contributed 
called } in so large a measure to the development of 
t with § the Northwest. 

resolll- In keeping pace with the rapid growth of 
en the § the country and with the advancing standards 
ir wa — of railway transportation, the Union Pacific 
ew full F has made lavish expenditures in improving 
d with f its facilities. A current example of this in- 
ed, he { vestment in better service is the driving of a 
of the § 556-foot tunnel on the line of the Oregon- 
orizing } Washington Railroad & Navigation Com- 
issable F pany near The Dalles on the Columbia River. 
This project was taken in hand for the pur- 
rightly § Pose of bringing about a marked reduction in 











1, . . 

5 the curv. : Top—Track-mounted 5'4x5-inch Ingersoll-Rand compressor operating air wrenches 
tman . ature of the road; and it involves tightening joint bolts. Center—A 10x8-inch portable supplying alr to spike 
all his € excavating of approximately 43.800 cu- drivers and wrenches, The latter are removing nuts from. ___ rails. 
ead of bic yards of basalt rock. The successful Bottom—Laying new rail sections by aid of a motor-driven crane. 
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bidder for this contract was J. F. Shea & 
Company, which is speeding up operations by 
the use of N-75 drifters drawing air from 
an XCB-2 compressor. 

The Union Pacific has also recently com- 
pleted an extensive program of rail-relay- 
ing in the vicinity of Portland. This work 
involved the tearing up of old 90-pound 
rail and of putting down in place of it 110- 
pound sections that are more in keeping with 
the demands of present-day heavy traffic. 
To do this with all practicable dispatch, 
the road amplified its maintenance-of-way 
equipment by the purchase of air-operated 
tools for the driving of spikes as well as 
wrenches for the tightening of bolts. 

A 5)x5-inch compressor, driven by a gaso- 
line motor and provided with a self-pro- 
pelled railway mounting, was used to operate 
two of the new 99-C wrenches that tight- 
ened all the joint bolts, while a_ 10x8-inch 
unit of similar design supplied air to four 
CC-250 spike drivers and to a second pair 
of 99-C wrenches that quickly removed the 
nuts from the old rail. 

The cities on our Pacific Coast are so up 
to date that their cosmopolitan atmosphere 
belies their youth. It is difficult to grasp that 
the Northwest has come about within the 
memory of a single generation. When one of 
the present associate chief justices of our 
Supreme Court, Oliver Wendell Holmes, was 
a young man, the wagon trains were carry- 
ing large emigrations to the Oregon country 
each year. The slogan ‘54-40 or fight’’ was 
still fresh in the mind of every American. 
The great Indian wars of the Northwest were 
brewing. The chiefs were just beginning to 
realize that the Yankees were becoming en- 
tirely too numerous and too ambitious, and 
that their old freedom and good hunting were 
on the decline. Very much of the present 
charm of the North Pacific Coast country is 
traceable to the prevailing spirit of youth and 
to its inherent wealth of opportunity. 





Sacajawea, the heroine of the Lewis 
and Clark expedition. 
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Raising sunken areas of concrete “<< by forcing a quick-setting plastic material 

he * 

Insert—Putting the nozzle of the pressure hose into one of the 
holes drilled in the pavement. 


HYDRAULIC METHOD OF RELEVELING 
SUNKEN PAVING 


under the hard top surface. 


< Bane highway departments of some of the 

states in this country are subjecting cer- 
tain of the roads that come under their juris- 
diction to what might be called face-lifting 
operations—smoothing out the ridges or un- 
even places by the use of a machine known 
as a ‘““Mud-Jack’’. It is a combination mixer 
and pump, by means of which any section 
of a pavement that has settled can be restored 
to its original grade without tearing up the 
concrete or other rigid surface. 

Working in conjunction with the ‘‘Mud- 
Jack” are two light trucks to haul dirt, a tank 
wagon to carry water, and a portable com- 
pressor equipped with a ‘‘Jackhamer’’, an 
air drill, and a paving breaker. The latter 
outfit is required for the preliminary opera- 
tions—the cutting of two slots, each 4 inches 
wide, and the drilling of 24-inch holes in the 
sunken paving. The slots are cut from op- 
posite sides toward the center of the highway, 
and preferably along a transverse expansion 
or construction joint; and they are designed 
to give freedom of movement to the slab 
while it is being raised. These “relief open- 
ings” are temporarily sealed with clay or 
other suitable material before the filling-in 
process is begun so as to prevent leakage. 
Subsequently they are cleaned out and re- 
filled so as to serve once more as an expansion 





‘Mud-Jack’’ is shown at the right. 


joint. The number of holes drilled to receive 
the ‘‘mud” or filler depends upon conditions 
but three are usually put down for each ! 
feet of 18-foot section. 

Top soil, cement, and water constitute the 
mix, which has a consistency close to that d 
mortar. It is made up of 1 part of cement to 
25 parts of earth; and about 100 gallons d 
water are used for every cubic yard of dr 
material. This fluid mass is forced from the 
“Mud-Jack” through a 2%-inch hose, which 
is successively inserted first in one hole and 
then in the next until enough has been it- 
jected to bodily lift the slab to the level de 
sired. A pressure of 1 pound per square inch 
is ordinarily more than sufficient to do this 
although higher pressures are sometimes fe 
quired to pry the pavement loose from the 
subgrade. Depressions of from 1 to 18 inches 
it is claimed, have thus been brought back to 
grade with equal facility. 

Iowa is one of the states that has made 
extensive use of this system of releveling 








roads. During the summer of 1930 substat 
tially 19,000 square yards of sunken pavill 
was raised there at a cost—including labor 
overhead, and rental of equipment—of $1.0 
per square yard. The ‘“Mud-Jack” is the 
product of the National Equipment Corpor 
tion of Milwaukee, Wis. 
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HE Colorado is an anomaly among the 

great rivers of the world. In addition to 
certain unique physical features, it has differed 
tadically from other waterways of comparable 
sie because its main stream has generally 
tepelled man’s efforts to put it to his use. 

The majority of large rivers have lent 
themselves to utilization in one way or another. 
They have facilitated exploration; they have 
aided man in many subsequent practical 
ways; and, finally, they have stimulated in- 
dustry and commerce and the development 
of the contiguous watershed. In well-nigh 
all these respects the Colorado has stood 
forth a conspicuous contrast; and after the 
hundreds of years that the white man has 
known about the river it still is of service 





tohim in only a small measure of its potential 
capacity. These facts emphasize the problem 
Now squarely faced in building the Hoover 

am so that the stream can be controlled 


and utilized in ways that so long seemed im- 
Possible, 


*Second of a series of articles on the Colo- 
rado River and the building of Hoover Dam, 


Sharp’s Heading, where water is drawn from the Colorado to irrigate farmlands in the Imperial Valley. 
has done to make arid acres abundantly productive. 


America’s Wonder River---The Colorado 


Something About Its Continually Changing Delta and the Adjacent Arid Region Which It 
Has Created and Which Man Is Now Making Abundantly Fruitful* 


By R. G. SKERRETT 


What the Aborigines Did 


Cliff dwellers and other early Indian occu- 
pants of the territory, drained by some of 
the Colorado’s tributaries, put those rivers 
to use in irrigating contiguous lands. Those 
aborigines set the pace in this particular a 
thousand or more years ago; and in many 
instances the ditches they dug have survived 
to the present day. Those Indians were wise: 
they did not try to tap the main body of the 
Colorado. They knew from many appalling 
examples just what the river could do in 
flood periods when its waters were on their 
annual rampage. Neither did they venture 
down into the canyon region with the thought 
of cultivating and irrigating any arable areas 
that might be found close to the stream. 

On the other hand, the Cocopahs and the 
Yumas early began the growing of crops on 
the delta lands adjacent to the mouth of 
the Colorado; but in doing so they took con- 
ditions as they found them from season to 





All Photos U. S. Bureau of Reclamation 


Inserts—W hat irrigation 


season and made no effort to change the ways 
of the river. Where and when the delta lands 
in due time emerged from the receding floods, 
the Indians cast their seed, without tilling, 
upon the wet mud. The method, of course, 
was primitive like the people, but even so the 
Indians were able to raise substantial crops 
of beans and maize and squashes by reason 
of the fertility of the saturated silt and the 
wealth of sunshine which shone upon the 
region. Those aborigines did not know it, 
but they were doing exactly what the fellahin 
of Egypt had been doing since the days of 
the Pharaohs each year as the flood waters 
of the Nile went their way seaward and left 
vast sodden areas exposed for planting. It 
might here be mentioned that the delta of the 
Colorado and the delta of the Nile are much 
alike climatically—both are subtropical. 
The comparison between the two rivers is 
a limited one. The rise and the fall of the 
waters of the Nile, as recorded for nearly 
5,000 years, is remarkably uniform both in 
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Point on the west bank of the Colorado where the third heading, cut by the California Development Company, caused a break 
that was closed only after months of desperate efforts. 


degree and in time of occurrence. The Colo- 
rado, however, varies widely in the volume 
of water carried by it at the period of maxi- 
mum flow; and the time of its highest water 
cannot be foretold with certainty. In short, 
the river is in a continual state of unstable 
equilibrium. In the past this characteristic 
made farming for the Indians a matter of 
considerable speculation both as to when they 
could sow their seed and where it would be 
possible for them to do so. The Indians at 
least proved conclusively that the delta lands 
of the Colorado were extremely fertile. 
Before we tell how the modern farmer has 
undertaken to develop lands formed by the 
‘Colorado more or less in the neighborhood of 
ats present mouth, let us see how 
those productive lands came into 
being and long constituted a veri- 
table desert region until an im- 
aginative white man envisioned 
their potential agricultural value. 
The story of their creation is one 
more evidence of the unstable 
mature of the Colorado River. 
The Colorado carries toward 
the sea each year an enormous 
amount of solid matter in sus- 
pension; and measurements made 
with much care over a span of 
years have revealed that the silt 
content of the stream at Yuma 
amounts every twelvemonth to 
substantially 105,000 acre-feet. 


3665 


That is to say, the average silt content is 
equal to 0.62 per cent by, volume; and this 
silt, when compacted, has a volume of 170-, 
000,000 cubic yards! This output has been 
issuing from the mouth of the Colorado for 
ages, and has repeatedly transformed the 
topography of the delta: the river has made 
and unmade the channels by which its flow 
has reached the open waters of the Gulf of 
California. This is understandable, because 
the silt-formed land or river bed offers only 


‘a trifling opposition to the erosive action of 


the stream—a thin thread of water soon be- 
coming a sizable one and, in its turn, growing 
rapidly to the proportions of a rampant river. 
*.The Colorado, when carrying its greatest 





Southern Pacific Railway bridge at Yuma, in 1916, when the 
flood was at its height and had a velocity of 240,000 
second-feet. 


burden of solid matter, may be likened toa 
tremendous hydraulic dredge engaged in 
drawing up silt at one point to distribute 
it to other points for the upbuilding of land. 
There have been times in the history of the 
river when the alluvial flow was exceptionally 
large; and:on those occasions the stream 
wrought the most pronounced changes in its 
delta. Remember that the average yearly 
discharge of silt is equivalent in volume to 
all the earth removed in digging the Panama 
Canal! At some period in its history—prio 
to the traditions of the Indians in that part 
of the continent, the Colorado probably 
emptied directly into the Gulf of California 
not far below Yuma of today. When that was 
the case, the Gulf of California 
extended nearly 150 miles north 
of its present northernmost lim- 


into the gulf something like 1 
miles south of the head of that 
body of water. 


Genesis of Imperial Valley 


Year by year, the Colorado 
built up a fan-shaped delta thet 


river spread out its burden of si 
upon the bed of the gulf. Ever 
tually—probably initiated 
some season of unusually heai! 
alluvial outpouring, it s 

the growth of a jetty of mud@ 
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its western flank and southward from its 
mouth. Gradually this jetty grew until it 
became in effect a broad, low dike across the 
gulf, and thus cut off and isolated the area of 
which the Imperial Valley forms a part. In 
the course of centuries the impounded water 
evaporated, until only a remnant of the erst- 
while volume remained in the deepest section 
commonly known as the Salton Sink or Salton 
Sea. The whole isolated area slopes from the 
tiver toward the sink, which lies 278 feet be- 
low the normal surface of the Pacific. 

While building up the barrier just men- 
tioned the river, incidentally, elevated its 
own bed by successive deposits of silt. Today, 
the Colorado flows through a 
delta which, in some sections, is 
100 feet above the sea. During 
flood periods, the river may wan- 
der in one direction or another 
by reason of this elevation and 
the character and conformation 
of the delta. In brief, it is likely 
now as it has been in the past to 
spill over its banks anywhere dur- 
ing seasonal high water. When 
the river does this, it piles mud 
upon its banks and tends to raise 
the entire flooded area by new 
deposits of silt. 

Conversely, as the flood waters 
diminish and drop, the Colorado 
commonly returns to the channels 
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Striking evidence of the havoc wrought by the Colorado River when inundating the Imperial Valley. The banks cut by the water 


range from 30 to 40 feet in height. 


just previously used by it—the receding 
waters closing the outlets made during the 
flood by deposits of mud. On the other hand, 
the river may continue to follow a new chan- 
nel cut during the high-water period; and 
numerous ancient channels give visible evi- 
dence of how diverse have been the routes 
used by the stream in the past to reach the 
sea. For a long while, in historic time, the 
Colorado kept generally to a_ well-defined 
main channel leading nearly southward into 
the Gulf of California; but even so it occasion- 
ally broke through the dike, of its own build- 
ing, which has separated it for centuries from 
the vast basin which used to be the head of 





The same bridge after the Colorado had returned to normal. 
The river then had a maximum flow of but 20,000 
second-feet. 





the Gulf of California. This excess water has 
uniformly flowed northward toward the 
Salton Sink. These digressions were of little 
concern to man until steps were taken to de- 
velop the Imperial Valley for agricultural 
purposes—then the inundations. became men- 
aces to life and property. 


Man Settles in the Valley 


We need not ponder the questionable 
wisdom of those adventurous persons who 
early urged that the Imperial Valley could be 
turned into a vast farm if water could be 
distributed to its arid but fertile soil by tap- 
ping the Colorado River. Dr. Oliver M. 
Wozencraft may properly be 
called the pioneer in this move- 
ment, because he urged such a 
project after he had crossed the 
desert lands of the Salton Sink 
in 1849. Even so, it was not until 
the spring of 1900 that the scheme 
took final shape when a contract 
was awarded for the digging of a 
canal that would link the Colo- 
rado River with the dry bed of 
what has become known as the 
Alamo River—the latter taking 
the water delivered to it by the 
Imperial Canal and leading the 
vitalizing flood northward for 
distribution in the Imperial Val- 
ley. That epochal work was done 
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by George Chaffee; and in less than two years 
fully 400 miles of main canals and laterals 
were dug under his energetic direction. 


The fertile soil, the water, and the abun- 
dant sunshine together wrought wonders after 
seed were sown; and the amazing agricultural 
potentialities of the region were quickly 
established beyond question. The problem 
that soon became pressing was the security 
of that ambitious venture, because the par- 
ticipants had put them- 
selves in a depression far 
below sea level and were 
drawing water from a river 
whose unstable course flow- 
ed high above the sea level. 
How long could the people 
so situated count upon 
holding the Colorado at 
bay when that capricious 
stream was on the ram- 
page? 

At the start, the develop- 
ment company led water 
from the river through 
headworks, known as Han- 
lon’s Heading, constructed 
on the west side of the 
stream just above the in- 
ternational boundary; and 
shortly afterwards Sharp’s 
Heading was built in Mex- 
ico just below the bound- 
ary—the idea being that 
water could be delivered to 
the Imperial Canal by 
either heading. Knowledge 
of the success of the first 
farmers of the land drew 
thousands of other settlers 
to the basin, and this in- 
flux led promptly to de- 
mands for larger and larger 
quantities of water. Diffi- 
culties had been encounter- 
ed in keeping the original 
heading open—mainly be- 
cause of the rapid accumu- 
lation of silt; and the canal 
operators were forced to 
cast about for some other 
means of providing needed 
water for the cultivated 
lands. Something had to be 
done and done quickly; and 
as the company was hard- 
pressed for funds, its man- 








mediate relief of the farmers. What foiiowed verging toward Volcano Lake or northerly 
was thus summed up by F. H. Newell, in into the New River and the Salton Sea. Th 
1907, when Director of the United States old channel of the river, where it formed , 


Reclamation Service: part of the international boundary and y 
“The California Development Company points below, soon became completely dy 

did not have approved plans or funds avail- and rapidly assumed the ordinary appearang 

able to build headworks in this opening, and Of the alluvial desert.”’ 

it was assumed that, with ordinary care and The flood waters of the Colorado Over. 


watching, the channel could be kept open just flowed the natural bed of the Alamo and 
sufficient to allow the needed amount of water spread out across the desert—in some sec. 
tions the inundation py. 
ering the land as far as the 
eye could see. It was floy. 
ing over soil built up eithe, 
by the sweep of winds 
by the river during some of 
its previous incursions int 
the basin, and the groun 
was, therefore, of a charae. 
ter that could be cut away 
quickly as the flood turned 
into numerous _ separate 
streams which gathered 
headway as the increasing 
slope of the basin added to 
their velocity. These 
streams scoured out chan. 
nels in the soft earth which 
at points, were quite 1,00 
feet in width, a good many 
feet in depth, and filled 
with turbulent torrents. 


Following a characteris- 
tic tendency of streams 
flowing in yielding ground, 
the flood waters cut con- 
tinually backward toward 
their source, forming deep 
and steep-sided gulches— 
the runaway waters leaving 
the lands that were un- 
damaged remote from the 
supply of water for their 
growing crops. But the 
worst that was apprehend- 
ed was that these flood 
streams might continue 
their back-cutting until 
they reached the Colorado, 
and there destroy the re 
maining headworks and 

:% turn the whole volume of 
4 the river down into the 
Salton Sea. It was even 
feared that the back-cut- 
ting might then travel up 
the Colorado and under- 





agement resorted to a haz- ENERO: —_— idlccaesiereimeeiniapimenieaaniaiabiin = mine the Laguna Dam, 
i : Top—Relief map of the Imperial Valley, Salton Sink, and a part of the delta . ‘ 
ardous expedient. formed ay he Coleratie. The course ad the river below Yuma has which was at that hes 
- chang since this map was made in 1905. Bottom—Flood ildi r 7uma! 
Man Tempts the Colorado waters converging into a definite channel and form- building above Yum 
ing falls as they cut backward upstream. When the trouble-mak- 


Against the advice of 
competent engineers a third heading was cut 
in the bank of the river a short distance be- 
low Sharp’s Heading—this new heading 
affording a short and quick descent from the 
Colorado to the Alamo. This was done in 
October, 1904, and the cut was from 40 to 
50 feet in width and ranged from 6 to 8 feet 
in depth. The excavation was made directly 
in the mud of the river bank; and that open- 
ing permitted a relatively small amount of 
water to flow into the basin for the im- 
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ing third heading was cut 
to pass out from the west bank. With the in October, 1904, the surface of the water in 
next rise in the river, however, the fears of | Salton Sink stood at 273.5 feet below the mean 
the engineers were fulfilled. Following a sea level. By the time the break at that head- 
capricious mood, the river concluded to go ing was closed in February, 1907, the. water 
down the easy channel toward the Alamo in the sink had mounted to a point 201 feet 
and sent from day to day an ever-increasing below the sea—that is to say, it rose a total 
flood, rapidly eroding the channel. This con- of nearly 73 feet and increased the super 
tinued until, in the spring of 1905, the entire ficial area of the so-called Salton Sea to 2%, 
river was passing by an abrupt turn to the 240 acres. Had the river not been balked and 
westward down the Alamo channel, spreading turned back into its established course, after 
out over the low ground and ultimately con- months and months of desperate work, I 
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entire flow would have continued to pour 
into the basin. A simple computation, based 
ypon the annual influx, would disclose how 
gon the Colorado could reflood the area 
which it had capriciously isolated in the re- 
mote past. At the rate of evaporation normal 
to the region, centuries would probably pass 
before the Imperial Valley would again be 


Battle to Shut Out the River 


During the anxious per- 
iod between the develop- 53 
ment of the dangerous 
break and its closure, those 
engaged in battling with 
the river believed more than 
once that they were en- 
aged in a forlorn hope; 
but they held on grimly to 
the task set them. Almost 
at the instant that the 
channel was confined to any 
promising degree, the swift 
currents began burrowing 
and undercutting the ob- : 
struction of man’s making. ie 
It is said that piles 70 feet 
in length were dislodged 
and swept away as fast as 
they could be driven into 
the water bed. Indeed, any 
narrowing of the channel 
by the placing of an ob- ' 
struction merely increased 
the velocity of the flow and 
intensified the stream’s 
erosive strength so that it 
cut enormous gaps in the 
space of only a few hours. 


eege 


In the end, the fight was 
won by the engineering 
force of the Southern Pacif- 
ic Railroad whose tracks 
were several times relo- 
cated in anticipation of fur- 
ther flooding of the Salton ” 
Sink and who took over the tg 
task of saving the Imperial : 
Valley from inundation 
after the development com- 
pany proved unequal to it. 
Again we shall quote from 
F. H. Newell’s absorbing 
description of the work: 

“Added to the unfavor- 
able character of the bed 
and banks was the fact. that 
the river seldom remained 
quiet for any considerable 
length of time. It was sub- 
ject to short violent floods, 
especially from its tribu- 
tary, the Gila. These, occurring at a time 
when the work was in a critical condition, 
quickly rendered useless the efforts of the 
constructors. The method finally adopted 
for turning the stream was one whose success 
depended upon having at hand a large rail- 
road equipment and an enormous amount of 
material which could be quickly transported. 
The chief difficulty was to secure 
4 sufficient supply of stone fast enough to fill 
the gaps as they were washed out. In some 
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cases trains of flat cars loaded with stone 
were brought from a distance of 400 miles. 
As the rock heap rose gradually 
it checked the river, causing it also to rise 
higher and higher and to cascade over the 
pile of stone. Riffles were caused, and an un- 
dercutting of the lower slope, or of the rock 
heap, allowed it to settle and the stones to 
roll downstream. All of this undercutting 


and settling had to be made up and overcome 


























Top—Looking down the Arizona shaft of the Colorado River siphon. 
tom—Cross section of the siphon. 
river scores its bed during a flood period and upbuilds it 

again with silt as the waters drop and resume their 


normal quieter flow. 


by the rapid dumping of other large stones. 
It was necessary to raise the river bodily 
about 11 feet. As the water rose and became 
ponded on the upper side of the rock heap, 
trainload after trainload of small stone and 
gravel from the nearby hills was dumped 
to fill the spaces between the large rocks.”’ 
When hydraulicked with silt and covered 
with earth and gravel, the dike became 
effective against seepage. The breach was 
closed and the river forced back into its 


Note the depth to which the 


channel in February of 1907—that victory 
costing about $2,000,000. 


River Renews the Fight 


The Colorado was merely halted but not 
whipped. Raising its bed with deposits ot 
silt at the rate of something like 10 feet 
annually, it was ready for another offensive 
in 1909; and the point of its attack then was 
only a short distance below where it had 
breached the defense of the 
Imperial basin in 1905. 
The river forced its way 
through the dike 29 miles 
below Yuma, and turned 
its flood westward through 
Bee River into Volcano 
Lake—hastily built levees 
sufficing to keep the stream 
from reaching the Alamo 
and the New River drain- 
age basins. After pouring 
an enormous amount of silt 
into Volcano Lake, the 
Colorado carried its flood 
waters to the channels 
offered by the Hardy and 
the Pescadero rivers and 
thence onward to the Gulf 
of California. The rapidity 
with which the Colorado 
silted Volcano Lake made 
the task of rearing a levee 
there a desperately difficult 
one. However, the engi- 
neers were able to upbuild 
the dike fast enough to 
keep the crest above the 
rising water. Two years 
later the Federal Govern- 
ment appropriated $1,000.- 
000 to relieve the menace 
at that point. 


To date, approximately 
$7,000,000 has been ex- 
pended in efforts to protect 
the Imperial Valley from 
inundating floods; and the 
silt carried into the irriga- 
ting channels presents a 
continual problem. The 
deposits must either be 
dredged out, to keep the 
channels at a given level, 
or dikes must be contin- 
ually raised to prevent the 
water from  overrunning 
the lands as the silt shal- 
lows the irrigating arteries. 
It is said that the disposal 
of silt in the Imperial Val- 
ley entails upon the dis- 
trict a yearly outlay of $1,400,000. 


Fot- 


Man’s Success in the Valley 


What has been told about the origin of the 
Imperial Valley and the uncertainties at- 
tending the Colorado when on a flood-period 
rampage should make reasonably clear the 
menace to which dwellers in the basin are 
continually exposed as long as there is no 
flood control of the river. Since the first farms 
were irrigated in that desert region, about 29 
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years ago, something like 500,000 acres have 
been brought under cultivation. Numerous 
towns and lesser communities have come into 
being; and the population of the valley at 
the present time probably exceeds 75,000 
persons. 

As might be expected, the summers are 
hot and the winters are mild. In the Imperial 
Valley the principal crops are lettuce, peas, 
spinach, and other vegetables; and a large 
acreage is given over to the growing of canta- 
loupes, grapes, strawberries, and citrus fruits. 
Because of the warmth of the climate, farm- 
ers in the Imperial Valley can produce these 
commodities at a very early season; and 
quantities are shipped to northern and eastern 
markets. That is to say, the foregoing food- 
stuffs are not generally obtainable at the same 
time of the year in other 
sections of the United 
States. The value of 
the crops produced an- 
nually in the Imperial 
Valley is close to $100,- 


000,000. 

Manifestly, there are 
substantial economic 
reasons for protecting 


this fruitful area which 
has been brought to its 
present status by settlers 
of great courage and 
abounding determina- 
tion to win success in 
the face of grave natural 
odds. As matters stand 
now, the river may at 
any flood time break 
from its shifting and un- 
certain channel and turn 
its full volume into the 
Imperial Valley; and 
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Laguna Dam and sluice gates viewed from the California side of the Colorado. 


such an occurrence could not be likened to 
the inundating of other regions that would 
soon emerge from the flood waters. Should 
the Colorado break into the valley, and no 
means prove effective in an effort to turn 
the river back into its accustomed channel, 
then the influx would produce a permanent 
inundation because there would be no outlet 
for the imprisoned flood. 

In lesser degrees, reclamation projects at 
Palo Verde, on the California side of the river, 
and at Yuma, on the Arizona side, will be 
beneficially affected by any control of the 
flood waters of the Colorado; and it should 
be manifest that the well-being and security 
of life and property on any of these regional 
undertakings will hinge to a large extent upon 
the completion of the Hoover Dam. In 





Boats were the only means of traversing Main Street in Yuma when the 1916 
flood was at its height. 
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short, the builders of the Hoover Dam are 
racing against time and the uncertain mood: 


of America’s wonder river. 


MERSEY VEHICULAR TUNNEL 
NEARING COMPLETION 


HE vehicular tunnel under the Mersey 

at Liverpool, which was started in Decem- 
ber of 1925, is to be officially opened to traffic 
about a year hence, provided the present rate 
of progess is maintained. About 1,000,000 
tons of rock have been excavated; 30,000,000 
tons of water pumped out; and 240 tons of ex- 
plosives, 76,000 tons of cast-iron lining, and 
263,000 tons of concrete used. Only 5,000 
cubic yards of rock now stand between the 
workers and the com- 
pletion of the under- 
river section. Approxi: 
mately 930 men are al 
present employed on the 
undertaking. 

The plans call for a 
ventilating system that) 
will force 4,000,000 cu- 
bic feet of fresh air a) 
minute through _ the! 
tube, which will have a 
length of 2.93 miles. 
Under normal _ traffic 
conditions the tunnel 
will accommodate 3,000 
automobiles an hour; 
and a total of 2,000,000 
cars are expected tc 
pass through it annually. 
The project is being 
built at a cost of more 
than $24,000,000. 
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Left—W here the subway underruns High Street, Newark. 


cut at High Street. 





Center—Paving breakers and **Jackhamers’’ excavating rock in open 
Right—Open cut in bed of old Morris Canal west of High Street. 


Bed of Old Canal to Serve as 


Subway Route 


Newark Is Transforming Abandoned Morris Canal into a Rapid-Transit Subway 


UTTING new wine in old bottles may be 

unwise according to tradition. Turning 
the bed of an obsolete canal into a rapid- 
transit route, however, has the sanction of 
modern engineers, paradoxical as the adapta- 
tion may seem at first glance. This is ex- 
actly what is now underway in that thorough- 
ly up-and-doing City of Newark, N. J. 

To the average mind a canal exemplifies 
leisureliness in transportation. One instinc- 
tively pictures the boats traveling the sheltered 
waterway at the walking pace of tugging 
mules or horses—time counting only in a 
remotely comparative way. On the other 
hand, a rapid-transit line inseparably im- 
plies speed and an effort to clip minutes in 
shortening a run between any two points. 
How, then, is a section of New Jersey’s his- 
toric Morris Canal being transformed so that 
it will serve a purpose never dreamed of by 
those pioneers that brought it into being— 
men of vision as they were? Before we an- 
swer this question let us outline briefly the 
origin and the service rendered by this am- 
bitious water route when it was at its oper- 
ating peak. 

The Morris Canal had its inception in 
1822, when the idea was offered to interested 
citizens of northern New Jersey who realized 
that that section of the state was sorely in 
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need of better means of moving its products 
from mines, forges, furnaces, and farms to 
places of consumption. As a consequence of 
well-directed agitation, that went hand in 
hand with surveys and investigations, public 
enthusiasm reached a point that warranted 
the Legislature in passing an act on Decem- 
ber 31, 1824, authorizing the incorporation 
of a company “to form an artificial naviga- 
tion between the Passaic and Delaware 
rivers’. Ephraim Beach, a well-known canal 
engineer, was employed as engineer on the 
project; and Prof. James Renwick, at the 
time professor of natural and experimental 
philosophy at Columbia University, New 
York, was retained as consultant. Thanks to 
Professor Renwick’s inventive genius, in- 
clined planes were designed to take the place 
of locks at points where the change of eleva- 
tion was notably abrupt; and the same ex- 
pert devised the unique reaction turbines that 
furnished the motive power to pull the canal 
boats up the inclined planes. 

In the first half of 1825 the sale of stock 
brought in sufficient money to warrant the 
start of actual construction; and before the 
end of September of that year there were 
30 miles of the canal under contract and a 
force of 700 men was at work. This force 
was increased later. Section by section the 


canal was dug; dams were reared to impound 
needful water; locks were constructed; and 
inclined planes were built wherever marine 
railways instead of locks were to shift craft 
from one water level to another. Enthusiasm 
prevailed; and the undertaking went for- 
ward at a rapid rate, gaged by standards of 
the period. 

Before the close of 1828 there remained 
to be excavated between Newark and Phil- 
lipsburg only fourteen miles of the projected 
canal. In December of that year a test was 
made of the inclined plane built at Boonton, 
and a boat was transferred from the lower to 
the higher level in a period of fourteen min- 
utes—the ascent being 80 feet. Government 
engineers had previously estimated that to 
effect this shift by means of locks would re- 
quire 150 minutes. In 1831 the canal was 90 
miles long; and a trip from Newark to Phil- 
lipsburg could be made in five days. The 
carrying charge on coal through to tidewater 
was about $2.25 a ton. 

The canal was subsequently extended from 
Newark to Jersey City—a distance of 1134 
miles, and was ready for service in 1836. The 
undertaking justified itself during the coun- 
try-wide period of prosperity in 1836; and 
with the widening of the planes and the en- 
largement of the locks the Morris Canal & 
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Left—Covered section of old canal on Raymond Street, east of Broad Street. 


Banking Company began to reap a return on 
its venture. In those days the president re- 
ceived a salary of $1,600, and the chief en- 
gineer was paid $2,000 annually. With the 
improved planes and locks it was possible 
to use larger boats carrying cargoes of 70 
tons; and business on the waterway boomed. 
The tonnage on the canal increased steadily 
from 58,259 tons in 1845 to 889,220 tons in 
1866. The latter year marked the peak in 
business on the canal, and was never again 
equaled. That twelvemonth the gross in- 
come was $616,350. 

By the close of 1860 the canal represented 
a total outlay of $5,100,000; and at that time 
the route contained 28 locks and 23 inclined 
planes. In crossing the state, a boat moved 
vertically 2,134 feet and traveled horizontally 
a distance of 102.15 miles—a round trip 
taking ten days. According to the final re- 
port made in 1929 by the Morris Canal & 
Banking Company as trustee for the State 
of New Jersey: “The decade from 1860 to 
1870 was the only prosperous period in the 
history of the canal. Part of this was due to 
the general activity of the Civil War period 
and part to the growth of the territory served. 
The coal trade was booming. Pennsylvania 
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had sold the Delaware Division Canal to 
private interests which were favorable to 
the Morris Canal..... This enabled the 
Morris Canal to obtain a greater proportion 
ef the coal carrying trade than had before 
been possible. The iron works at Boonton 
and Dover and at other points along the canal 
were flourishing and supplied considerable 
business in coal, iron ore, and manufactured 
iron. All of the towns along the canal had in- 
creased greatly in population and were pros- 
pering.”’ 

Further, from the same report we learn: 
“Even as the Morris Canal was enjoying its 
greatest year, in 1866, the end was in sight. 
For, in this year, the Morris & Essex Rail- 
road, which had been extended to Phillips- 
burg in 1861, began carrying coal in competi- 
tion. In 1868 this railroad was leased to the 
Delaware, Lackawanna & Western Railroad 
Company, and the competition became se- 
rious. This was a death blow to the canal, as 
it was competition that eventually made it 
impossible to operate the canal’’. The canal 
was never subsequently operated at a profit, 
although the Lehigh Valley Railroad Com- 
pany leased the waterway and tried to make 
it a paying proposition. Thus began the deca- 


EAST NEWARK 


Center—Plan of new subway route from projecte 
Newark’s busiet 


dence of an undertaking that attracted 
world-wide interest in its heyday because of 
the engineering skill that had made it prac- 
ticable. 

It is the section of the Morris Canal lying 
within the city limits of Newark that is now 
in process of being transformed into a sub- 
way for rapid transit. From end to end this 
modern electric line will have a length of a 
trifle more than 4% miles. The route fol- 
lowed is a sinuous one that adheres in a gen- 
eral way to a rectilinear base formed by a 
gigantic letter ‘‘L’’ with its upright member 
tipped to the north and east. It extends from 
a point on the city line adjacent to the Town- 
ship of Belleville to a loop, close to the shore 
of the Passaic River, that will be constructed 
beneath the new Union Station of the Penn- 
sylvania Railroad shortly to be taken in hand. 

The rapid-transit subway consists of four 
sections upon three of which—embracing 
the line from Washington Street northward 
to the terminal adjacent to Belleviile—the 
work is more or less advanced. The central 
one of these three sections is virtually fin- 
ished; the northern and longest section has 
been graded: and the southern section has 
been run through a densely built-up part of 
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terminal of Pennsylvania Rallroad to the city line [contiguous to Belleville. 
thoroughfare. 


the city near the business and shopping dis- 
trict. It is with this division of the route that 
we shall deal presently. The entire project 
is the result of a three-cornered contract 
signed January 9, 1929, and entered into by 
the Municipal Government, the Public Ser- 
vice Coérdinated Transport, and the Penn- 
sylvania Railroad Company. The city will 
build and equip the subway; the Public 
Service will operate it—providing the rolling 
stock, leasing the line for 50 years, and paying 
annually a rental of $125,000 plus 5 per cent 
of the gross receipts; and the Pennsylvania 
Railroad will erect a large and thoroughly 
up-to-date union passenger terminal which 
will stand above the loop at the south- 
eastern end of the rapid-transit route. The 
railroad is interested in thus providing facili- 
ties for the arrival and dispatch of passengers 
drawn from or bound to all parts of Newark 
and that city’s contiguous suburbs. The 
estimated cost of the subway as first planned 
and as now underway is $6,000,000. 

The new Pennsylvania Station will be 
close to the existing one, which has become 
inadequate; and it will be near the focal 
center of Newark’s business activities. It 
is from that point that many of the surface 
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CITY OF NEWARK 
DEPARTMENT OF PUBLIC AFFAIRS 
TRANSIT BUREAU 


CITY RAILWAY 


railways radiate more or less like the spokes 
of a wheel: and it is easy to understand how 
congested have become the thoroughfares 
of this thriving and bustling municipality of 
more than 442,000 people. The purpose of 
the subway is to reduce congestion in a meas- 
ure by diverting certain of the trolley lines 
into it before they reach the zone of intense 
traffic, and, incidentallv, to shorten the time 
of transit of persons bound into or from this 
area. It is authoritatively stated that the 
new transportation system will make it 
feasible for passengers using facilities tribu- 
tary to the subway thus to save from ten to 
twenty minutes. Four existing trunk-line 
trolley routes will use the new right of way. 
The subway will have two tracks; and in 
adapting the course of the Morris Canal it 
has been necessary to widen and to deepen 
the original excavation. This has entailed 
the demolition of some flanking structures 
and the very careful underpinning of a good 
many others. The contractors have also been 
obliged to hinder as little as possible traffic 
on highways crossing the route. All work 
is required to be done in a manner calculated 
to promote rapidity in construction, to safe- 
guard life and property, and to reduce to 







Public Service Corporation of New Jersey 


Right—Bed of old canal a little west of Broad Street, 


a minimum any interference with abutting 
property and public utilities. In other words, 
it has been necessary for the contractors at 
all times to exercise prudence and skill in 
carrying their respective tasks forward. 

Section No. 3 was awarded the Thomas 
Crimmins Contracting Company at a con- 
tract price of $1,763,284.20. It extends north 
and west from a point on the Morris Canal 
near the south building line of Washington 
Street to a point about 90 feet south of the 
south building line of New Street and near 
what will be known as the Warren Street 
Station. The contract entailed the open-cut 
excavating of 93,000 cubic yards of earth 
and 70,000 cubic yards of rock. Among other 
things, it called for the placing of 36,000 
cubic yards of concrete and 2,050 tons of 
structural steel. This section is about 3,200 
feet in length. 

The rock encountered by the Thomas 
Crimmins Contracting Company was what 
is locally known as New Jersey Triassic red 
shale and sandstone. According to the con- 
tract: ““The character of the rock is such as 
to require the utmost care when excavation 
is made adjacent to structures, and the con- 
tractor shall use such methods of construc- 
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Public Service Corporation of New Jersey 


Midday view of Broad Street, Newark, from a point just below Market Street, another much used thoroughfare, 


tion as will not impair the stability of these 
structures, whether underpinned or not.” 
As a matter of fact, the work entailed ex- 
tensive underpinning with concrete at some 
points; and necessitated getting out the rock 
at all times by the use of small charges of 
explosives in combination with very closely 
spaced drill holes. 

Owing to the character of the rock, it was 
soon found that the bits had to be provided 
with side holes to facilitate blowing and to 
prevent the sticking of drill steels. The work 
was successfully done with blower types of 
S-49 rock drills using 1-inch hexagonal steel. 
For trimming rock surfaces, after blasting, 
the contractor utilized CA-35 paving breakers. 
Compressed air for the operating of rock 
drills and paving break- 
ers was furnished by 
three 10x8-inch Type 20 
portables and one Type 
XL portable providing a 
total of 1,550 cubic feet 
of air per minute. The 
air was distributed by a 
main line, consisting of 
3-inch rubber hose, de- 
livering to headers equip- 
ped with connections for 
the smaller hose required 
by the pneumatic tools. 
The blacksmith _ shop, 
which conditioned the 
steels used on the job, was 
equipped with a No. 26 oil 
furnace, a No. 50 sharp- 
ener, and a No. 8 pedestal 
grinder—all of them In- 
gersoll-Rand products. 
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According to the existing schedule, the sub- 
way will be ready for service when the new 
Union Station of the Pennsylvania Railroad 
is finished early in 1934. The line will have a 
total length of 23,835 feet, and 6,615 feet of 
it will be covered. As a matter of fact, plans 
have been prepared contemplating the roofing 
over of Section No. 3 so as to create Raymond 
Boulevard, a fine thoroughfare, above it 
adding thereby just that much more to the 
relief of vehicular congestion. If this be done, 
then the total cost of the subway and the 
highway will be approximately $10,000,000. 
Thus the course traced by the old Morris 
Canal will be made to serve in a twofold 
manner the needs of present-day rapid tran- 
Sit. 





Battery of one 131%4&8x10-inch Type XL and two 10x8-inch Type 20 portables 
that furnished most of the compressed air for the contract of the 
Thomas Crimmins Contracting Company. 


BUILT-UP CONCRETE DISKS USED ON 
RAND FOR WALL SUPPORT 


MONG the practices established of late 

years in the gold mines on the Witwaters- 
rand is that of using flat concrete disks, 
familiarly called ‘‘pancakes’”’, to support 
the hanging wall. The slabs are about 30 
inches in diameter and 4 inches or more thick; 
have a 4-inch hole in the center to facilitate 
transportation; weigh up to 250 pounds apiece; 
and are reinforced with strands of wire rope. 
They are quickly put in position once their 
concrete foundation is laid, and are built 
up to within 1 or 2 feet of the hanging wall. 
The remaining space is filled in with small 
chocks or lagging tightly wedged against 
the hanging wall. 

On flat dips the disks 
offer enough frictional 
resistance so as to prevent 
shifting: on steeper slopes 
a thin layer of cement or 
dry sand is interposed. 
In the New State Area, 
where they have been 
used in conjunction with 
10-foot pillars for three 
years, work in the stopes 
has been interrupted just 
once because of falls or 
movement of the hanging 
wall, and then only for a 
week along a _ 100-foot 
face. During that period 
840,000 square feet were 
stoped. 
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The bridge as it appears today looking downstream from the New Jersey shore. 


George Washington Bridge Now in Service 


HE George Washington Bridge is an ac- 

complished fact. With appropriate cere- 
monies it was opened to traffic on October 
'4—substantially eight months in advance 
Mf the schedule planned when work was 
thee on the gigantic structure in May, 
1927. Furthermore, this monster viaduct 
across the Hudson River was built at a cost 
tonsiderably below that set by the original 
stimates. 

\s is generally known, the George Wash- 


had to work. 

While it is true that the bridge does not 
differ in principle and in most of its structural 
features from other outstanding modern 
bridges, still it does differ notably because of 
the scale upon which it has been carried out. 
It is the largest structure of its kind built 
to date. The designers planned not only for 
immediate needs but for demands that may 
be made upon it in the course of the next few 
years. In order that the magnitude of the 


Apart from what might be termed its 
local service, the George Washington Bridge 
forms an important link in the roads planned 
for the comprehensive development of trans- 
portation facilities at the Port of New York 
as a whole, and it is in a position that will 
enable it to serve as a vital connection be- 
tween a number of national highways. It 
offers direct and expeditious access from 
northern New Jersey and parts of New York 
State west of the Hudson River to New York 


ton Bridge links the states of New Jersey _ bridge can be realized, the principal data are City. It will also act as an artery for traffic 
. New York: the western terminal is at given in the following table: between New England and the Atlantic 
ct Lee, and the east- seaboard southward, af- 
1 terminal is contig- fording a route that 
rr i i CT ices tea de unease esNence decane seks 3,500 ft makes it possible to 
ca ee Teer nce «© «Emi ietenen BCI, . . 5. | 5. ne ce tee cn sneeeceesenes 4,760 ft. avoid the more con- 
lity side of the river Width of main structure, over all.................... 00. cece eee eee 120 ft gested sections of Man- 
between 178th and 179th Height of towers above water. ............ 0.0 c ccc e eee eee teenies 635 ft hattan Island. In con- 
en ARN A Nk oa es isa sno bisgice ct ewe cvioeesedes 4 junction with the Wash- 
ippropriately been de- Naren ARNE hon oe cc wad. oR nicoi wie we sooinsm wow ard a wee Owe 36 in. ington Bridge across the 
icribed as a test of en- | Number of wires in each cable................000. cece cece cece eeees 26,474 Harlem River and the 
kineering skill; and from Diameter of each wire.............0.. cece cece cece ee ecceceuecenuas 0.196 in. projected Tri-Borough 
start to finish the ex- Specified strength of wire, minimum, Ibs. per sq. in..................220,000 Bridge across the East 
perts responsible for the Weight of cable wire. ............... 2. cee ec eee cece eet ee ence ees + 128,450 tons River, the George Wash- 
‘sign and its execution eR eet EE I rc BG SS wk ER ann genera eg cd 'oiany 3 acangrabacsion’ 2 ington Bridge will es- 
eee ey SUIT ——WTURCUBIRE SUNN OI 5 ng iain es cece he weenie cence nescces eben 8 tablish a new highway 
ment fully. Likewise, Height of roadway above river..............0- cece eee cece eee eeee 250 ft between Long Island 
the several contractors Clearance beneath lower deck at center............0.0ce ccc eceueueees 213 ft and New Jersey. 
nccountable for different Steelwork—Silicon steel in towers............. 23,600 tons Like all kindred in- 
Phases of this vast un- Carbon steel in towers............ 16. I oy ¢ Sa a 40,200 tons terstate structures built 


Mertaking have in every 
articular met the very 
xacting —_ specifications 
inder which they have 








Structural steelwork in main bridge without lower deck 
Masonry, New Jersey tower foundation 
Masonry, New York anchorage 
Rock excavation, New Jersey anchorage and approach 


Compressed Air Magazine, December, 1931 


reece 73,000 tons 

Sweets 37,500 cu. yds. 
.... 165,000 cu. yds. 
... 300,000 cu. yds. 


or being reared by the 
Port of New York Au- 
thority, the George 
Washington Bridge was 
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Photos, Ewing Galloway, New York 
George Washington Bridge in service viewed from tower on New York side of the Hudson River. 
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On day after formal ope 


authorizéd by legislative acts of the states 
of New York and New Jersey and approved 
by the Congress. The Legislation that com- 
mitted the project to the Port Authority 
recognized that the bridge, although to be 
paid for out of tolls, was for the benefit of 
the people of the two states. The Port Au- 
thority, therefore, has performed in_ its 
building and will continue to perform in its 
maintenance and operation a governmental 
function. 

The method of financing should be of 
interest the world over to other governments 
of Organizations contemplating similar ven- 
tures. The states of New York and New 
Jersey agreed to advance to the Port Authority 
a total of $10,000,000, in five equal annual 
installments, to meet part of the construc- 
tion cost. For completing the financing, the 
Port Authority issued $50,000,000 of Port 
of New York Authority, New York-New 
Jersey Interstate Bridge Gold Bonds, of 
which $20,000,000 worth were sold Decem- 
ber 9, 1926, and the remaining block on No- 
vember 1, 1929. The bonds are secured by a 
frst lien on the revenues to be derived from 
the operation of the bridge. The moneys ad- 
vanced by the two states will be repaid them, 
with interest. 

In order to obtain the advantages of low 
initial cost, early opening to traffic, and 
flexibility that would permit adapting the 
facilities to future requirements, the bridge 
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was inaugurated with only part of its traffic 
ways completed. That is to say, the deck 
has been provided for the time being with two 
sidewalks and only four lanes for vehicular 
traffic. When circumstances warrant, it will 
be given four additional vehicular lanes and 
a lower deck will be constructed that will be 
able to carry four rapid-transit tracks. The 
bridge, as it stands today, represents an out- 
lay of something less than $60.000.000. The 
estimated ultimate cost is $75,000,000. 

Many of the details concerning this en- 
gineering triumph were given in the Feb- 
ruary, 1931, issue of Compressed Air Maga- 
zine; and, therefore, no mention of them need 
now be made here. We do feel, however, that 
there is ample reason at this time for con- 
gratulating every one in any way responsible 
for the successful consummation of the proj- 
ect. On behalf of the Port of New York 
Authority, the work was supervised from start 
to finish by the Department of Engineering, 
as follows: O. H. Ammann, chief engineer; 
Edward W. Stearns, assistant chief engineer; 
Allston Dana, engineer of design; J. C. 
Evans, terminal engineer; and Montgomery 
B. Case, engineer of construction. The con- 
sulting organization consisted of William H. 
Burr, Daniel E. Moran, Joseph B. Strauss, 
Leon S. Moisseiff, Lewis Buckley Stillwell, 
and Ole Singstad, engineers; and of Prof. 
Charles P. Berkey, geologist. Cass Gilbert 
was the architect. 


ning no fewer than 56,312 cars and 100,000 pedestrians used the bridge. 





SYNTHETIC LUBRICATING OILS 


S THE result of laboratory work, says 

the Industrial Bulletin, there are now 
available synthetic lubricating oils that pos- 
sess an unusually low specific gravity and a 
high flash point. They flow at very low tem- 
peratures because they contain no wax, al- 
though, strange to say, the best of the raw 
materials used in their manufacture is the 
wax that is obtained in the production of 
natural lubricating oils. This wax must be 
removed from the crude-oil fractions to assure 
a satisfactory commodity. 

The viscosity of the synthetic oils changes 
less with temperature than does that of any 
natural oil, thus making them peculiarly 
applicable wherever extremes in temperature 
are experienced in service. For this reason, 
and because they are highly resistant to 
sludge-forming oxidation, they are especially 
suitable for lubricating airplane engines. 





Identifying colors for cylinders charged 
with harmful gases in common use have been 
listed in a specification issued by the British 
Engineering Standards Association. Yellow 
is the designating color chosen for poisonous 
or toxic gases, and red for inflammable gases. 
Cylinders of monoxide gas, which is both 
combustible and poisonous, are to be dis- 
tinguished by a red band ona yellow back- 
ground. 
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NEW PORTABLE ELECTRIC HOIST 
HAS WIDE FIELD OF USE 


aes Ingersoll-Rand Company, 11 Broad- 
way, New York City, has added to its 
line ofportable hoists a non-reversible, single- 
drum electric hoist designed for many ap- 
plications in the mining, contracting, and 
industrial fields. Within the limits of its 
capacity, it is suitable for all single-cable 
work such as hoisting timbers, pipe, tools, 
and muck; for hauling and spotting cars; 
and for scraping. 

The new hoist is made in two sizes, and 
is modeled after the company’s “Utility” 
type of hoist with the exception that it has 
an electric motor and a friction clutch in- 
stead of an air motor and a jaw clutch. No. 
107 is of 71% hp. and rated at 2,000 pounds 
pull at 125 feet per minute. It has a drum 
capacity of 400 feet of 44-inch cable or 700 
feet of 34-inch cable. No. 107L is of like 
power but has a drum capacity of 800 feet 
of %-inch cable or 1,400 feet of 36-inch 
cable. Hoists Nos. 110 and 110L are both 
equipped with a 10-hp. motor and are rated 
at 2,000 pounds pull at 165 feet per minute. 
The former has the same drum capacity as 
No. 107 and the latter as No. 107L. 





The new portable, single-drum electric 
hoist. 


These new electric hoists are simple, rug- 
ged, and compact; are easily operated; and 
have smooth control and graduation of speed. 
They are provided with a self-energizing 
brake for stopping and holding the load and 
with an automatic drum lock for added safety 
when handling suspended loads. Moving 
parts are protected by dustproof construction. 
Bases are drilled and grooved for either col- 
umn mounting or bolting to a flat surface. 
Direct-current or alternating-current motors 
can be furnished to suit requirements. 





The Steel Founders’ Society of America, 
Inc., has announced the establishment of an 
engineering department under the direction 
of an experienced metallurgist and engineer 
to provide consulting service to mechanical 
engineers, designers, and others engaged in 
the selection and application of metals for 
products of all kinds. According to Granville 
P. Rogers, the managing director of the 
society, the service is offered free of charge. 
Inquiries should be addressed to the De- 
velopment Engineering Department, Steel 
Founders’ Society of America, Inc., 420 
Lexington Avenue, New York, N. Y. 
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UNDER THE NorTH POLg, by Sir Hubert Wilkins. An 
illustrated volume of 347 pages, published by Brewer, 
Warren & Putnam, New York. Price, $3.00 

ESPITE the fact that the expedition 

foretold in this book neither reached its 
goal nor achieved the purpose of its pro- 
jectors, still it is of unimpaired interest be- 
cause it recounts much with which the public 
at large is unfamiliar. A good many of us 
have wondered why Sir Hubert Wilkins tried 
to journey under the polar ice; and most of 
us are still puzzled about what would be the 
practical results of such a hazardous voyage. 
The book tells how the idea developed; what 
were the worth-while objects of the expedi- 
tion; and how an obsolete United States Navy 
submarine was to be adapted for the venture. 

Although Sir Hubert’s gallant endeavor 
failed, nevertheless the book discloses the 
reasonableness of the undertaking and what 
would be some of the gains from a voyage of 
that kind. Looking back instead of forward, 
as we can now, it is clear that the explorer 
was too heavily handicapped by the weak- 
nesses of the particular submarine used for 
the experiment. Some day another craft 
will be equipped for a second venture, and 
then possibly all the things hoped of the re- 
vamped Nautilus will be realized. The read- 
ing of Sir Hubert’s book now will make the 
next attempt understandable. 





MUSTAPHA KEMAL OF TURKEY, by H. W. Wortham. 
An illustrated volume of 251 pages, published by Little, 
Brown & Company, Boston. Price, $2.50. 
= world at large had long looked upon 

Turkey as the personification of all that 
typified oriental conservatism and resistance 
generally to the march of modern progress. 
For centuries Turkey adhered to govern- 
mental and social practices that had seemed 
to satisfy the nation as a whole. That state 
of affairs might have continued indefinitely 
had not Mustapha Kemal come upon the 
scene. He has represented the leaven which 
has transformed Turkey and made her mod- 
ern and different in so many ways—all the 
changes wrought under Kemal’s leadership 
making for the betterment of the country 
and her elevation in the eyes of the world— 
judged by generally accepted standards of 
progress. 

Mustapha Kemal would not have had the 
confidence of his people had he not been the 
most outstanding general in the Turkish 
army during the World War. Step by step 
he rose to leadership through tests covering 
a protracted series of national crises; and 
when Turkey was defeated in 1918, he prompt- 
ly responded to the detnand for a strong man 
to point the way. By appealing to the patriot- 


“i fat 








ism of his fellow countrymen he inspired them 
with a new purpose and a new force; and, 
after the Sultanate and Caliphate were abo. 
ished, Kemal organized and headed the 
People’s Party. Next followed a series of 
momentous reforms; and the outcome of 
these is New Turkey. The author has drawn 
an absorbing and a convincing picture of 
Mustapha Kemal and his advance to the 
position he now enjoys as a world figure of 
great significance. 





WoRLp MINERALS AND WORLD POLITICs, by C. K. Leith, 


A book of 213 pages, published by Whittlesey House, Mec. 
Graw-Hill Book Company, New York. Price, $2.00. 
i ian book carries a message of vital con- 
cern to everyone of us. It is not a treatise 
on metallurgy but a volume replete with 
amazing revelations about the ever-growing 
demand for metals of many sorts and the 
manner in which they concern each of us and 
affect international relations. The majority 
of us have given little if any heed to our 
dependence upon different sorts of metals in 
meeting the decidedly complex requirements 
of modern industrial and social life; but thanks 
to Doctor Leith we have placed before usa 
startlingly vivid picture of the present-day 
meaning of these metals, and how an abun 
dance of some of them and a lack of others in 
different countries inevitably lead to inter- 
national relations that are fraught with grave 
potentialities. 

As the author expresses it: “For the first 
time in history it is now possible to appraise 
the world’s mineral resources with some ap 
proach to accuracy, to anticipate the line 
aments of the world mineral geography o 
the future, and to recognize some of the 
political implications in the situation”. And 
he further writes: “In the following pages 
the attempt will be made to outline as simply 
as possible the principal elements of the new 
picture, with a view of tracing tendencies 
and policies in actual operation and pointing 
out what seem to be the main political prob 





lems, national and international, for the 
future’”’. 
CHEMICAL ENGINEERING CATALOG, 1931 edition, A® 


illustrated volume of 1,017 pages, published by the Chem 
ical Catalog Company. Inc., New York City. 


THIS is the sixteenth edition of this well 

known compendium widely used by labor: 

tories and plants engaged in the handling and 

manufacture of chemical products of all sorts} 
and kinds. Asa guide to the buyers of equip 
ment and apparatus in this field of industry, 

this catalogue is of much value. ‘The colt 

pilers have made the volume complete and 
up to date in all its departments. 
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Keep his head up 
and we'll all come through! 




















them 
and, You recognize this man. He lives in your 
abo own town, not far from you... 
the Though faced with unemployment, he is 
es of combating adversity with courage. He has 
e ol retreated step by step, but fighting. He has 
lrawn spread his slender resources as far as they 
re ol will go. 
> the This winter he and his family will need 
ire of your help. 
There are many other heads of families 
much like him in the United States. This 
by winter all of them will need the help of their 
more fortunate neighbors. 
| a This is an emergency. It is temporary. 
eatin But it exists. It must be met with the hope- 
with fulness and resource typical of American 
owing conduct in emergencies. | 
1 the Be ready! Right now in every city, town 
san and village, funds are being gathered for 
jority local needs—through the established wel- 
> On fare and relief agencies, the Community 
als is Chest, or special Emergency Unemploy- 
nents ment Committees. . . 
we The usual few dollars which we regularly 
us a give will this year not be enough. Those of 
t-day us whose earnings have not been cut off can 
abus- and must double, triple, quadruple our con- 
ers in tributions. 
inter- By doing so we shall be doing the best 
grave possible service to ourselves. All that 
America needs right now is courage. We 
» first have the resources. We have the man 
praise power. We have the opportunity for world 
e ap leadership. 
line- Let’s set an example to all the world. 
hy of Let’s lay the foundation for better days_ 
f the that are sure to come. 
And The President's Organization on 
pages Unemployment Relief 
imply 
p new 
encies Watkin A e 
inting 
prob- WALTER S. GIFFORD, DIRECTOR 
the Committee on Mobilization of Relief Resources 
1, AD 
Chem- 
well- = 
bora- 
g and 
sorts 
quip: OWEN D. YOUNG, CHAIRMAN 
ustty, The President's Organization on Unemployment Relief is 
com- non-political and non-sectarian. Its purpose is to aid local 
welfare and relief agencies everywhere to provide for local 
, and needs. All facilities for the nation-wide program. includ- 
ing this advertisement, have been furnished to the Com- 
mittee without cost. 
1931 
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A Sand Blast Duravicacthemoste $30.00 


SE ls <a secnacees oman ccc 


A Paint Spray Smy.“durabiticy, $18.00 


efficiency, at........ Soren 
THERE IS A TYPE MULTIBLASTER for every 
purpose of SANDblasting and SPRAYpainting. 


Shipped Express or Parcels Post on 
10 days trialin U. S. 
No tanks required. Sand is syphoned from 
pit, burrel or pile—paint from any container. 


Price Wat. Hose Pres. 
Standard Blast $30 8lbs. 1 90 Ibs. 
Medium Blast 18 6lbs. 34 70 lbs. 
Bench Blast 15 3lbs. % 50 lbs. 
Paint Spray 18 2lbs. 1% 50 lbs. 


George M. Stowe, Jr. 


Manufacturer Since 1904 
69 Forest Avenue, Buffalo, N. Y. 








THE AMERICAN HAMMERED PISTON RING CO. 
BALTIMORE » MARYLAND 
Branch Offices 

215 Market Street, San Francisco, Calif. 
7338 Woodward Avenue, .n....cccccccccccccseccacssees Detroit, Michigan. 
11 Moore Street, New York, N. Y. 
$01 Pico Street ...ceccccccecrnmnreannnimunenmunn Long Beach, Calif. 
800 Rio Grande Avenue, ...........ccccc00:nn0-..Fort Worth, Texas. 
148 Pearl Street,.. aiak Boston, Mass. 
827 E. First Street, : 

$24 Poydras Street, New Orleans, La. 
Ledger Dispatch Building, Norfolk, Va. 
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> 11,000,000 sq. ft. 
| | of boiler heating surface has been 
1 


| Je equipped with TYPE E STOKERS 


Phantom view of Type E 
Stoker showing fire on 


rea; part of grate. 


The reasons for Type E Stoker Leadership in the 
single-retort, underfeed stoker field, are easily ex- 
plained: 
THE PLANT OWNER is satisfied because it produces 
economy and reliability in steam production. 
THE PLANT ENGINEER is satisfied because the opera- 
tion is so simple that he can leave its supervision 
to the fireman...and maintenance is almost a neg- 
ligible item. 
THE FIREMAN is satisfied because the stoker is practi- 
cally automatic in operation and requires a mini- 
mum of attendant labor. 
The popularity of the Type E Stoker is further jus- 
tified because it is built with either steam operated 
dump grates or with hand operated dump grates or, 
with a rotary ash discharge...because either steam 
or electric drives may be furnished, either of which 
have no superior on the market...because it will 
burn refuse fuel efficiently...because it is capable of 
high continuous ratings with high overall efficien- 
cy... because the Type E Stoker has a background 
of over 27 years of market endorsement...and 


For a description of this stoker see your copy of SWEETS Finally because it is the product of an organiza- 
ENGINEERING CATALOGUES, in which is filed the Combus- 





tion recognized for selling product-satisfaction. 
tion Engineering Corporation Condensed Catalog of 


our smaller equipment. For a comprehensive descrip- 


tion send for our 28 page catalog “Type E Stoker”. 


COMBUSTION ENGINEERING 
CORPORATION 


200 MADISON AVENUE NEW YORK 
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PAPER 
HORSEPOWER 


WON'T EVEN PAY 
PAPER PROFITS 


On the job it's real horsepower 
not paper horsepower. The real 
key to profitable operation is 





conservative ratings which result 
in effortless performance. Waukesha Engines are 
built with rugged parts not overstrained by over 
rating. And they pay cash dividends by giving 
longer, trouble-free service. Waukesha Engines 
are built in a wide range of sizes... both fours and 
sixes...from 100 cubic inches to 2900 cubic 
inches. Write for Bulletin 847... it shows them all. 
Waukesha Motor Company, Waukesha, Wisconsin. 


WAUKESHA 
ENGINES 
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A Tractor Engine Unit 
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R—Ring Baffle de- 
flects heavier 
slugs of water 
out of air 
stream. 


F—Non-collapsible 
Self-bailing 
float, operating 
bell-crank lever 
and valve. 


S—Screen further 
separates water 
and passes it 
along to gutter. 


T—Tube admits 
working air 
pressure to in- 
side of float. 


B—Baffle with 
flange to catch 


V—Valve is always 
water that 


submerged. No 








might pass air leakage. 
Ring Baffle 
and Screen. 
C—Cover __ carries 
valve and float 
G—Gutter de- assembly. Com- 


livers water 
below air 
stream. 


plete access- 
ibility. 




















Separator and trap combined. Air passes 
straight through. 











The DriAir Separator 


removes water from your compressed air lines 


AUTOMATICALLY 


All Compressed air carries moisture which 
condenses in the pipe lines. Dirt, oil, rust, scale 
and water are carried through the lines and into 
the tools with the air. These foreign materials 
wash out lubricating oil, cause excessive wear and 
maintenance charges. Eliminate these troubles by 
installing Dri-Air Separators on air lines near the 
point of use. 


Dri-Air Separators deliver clean, dry air and 
do away with “blowing out”’ or the hand operation 
of drip cocks. They quickly save their cost in 
lower maintenance and longer life of pneumatic 
tools and equipment. 

Furnished in standard pipe sizes with capac- 
ities of 100 to 300 cubic feet of free air per min- 
ute. Mail the coupon for description and prices. 





New Jersey Meter Company 


Please send us your Bulletin describing the Dri-Air Separator. 


Plainfield, 


and quote us for estimating purposes on 



































| | 1” DriAir Separators | 2” DriAir Separators 
New Jersey bias 
Name in 
Address _ 
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WHEN G-E 
SYNCHRONOUS MOTORS 


DRIVE YOUR COMPRESSORS 


een G-E synchronous-motor drive and 

you’re taking advantage of General Electric’s 
years of experience in motoring practically every 
type and size of compressor. Close engineering 
cooperation between G-E engineers and leading 
compressor builders is your snnnmee of a drive 


matched to the machine. 


By mounting a G-E synchronous motor directly 
on the compressor you not only eliminate any 
trouble or inefficiency in belt drive, but you save 
valuable floor space — two distinct savings. G-E 
synchronous motors are carefully designed for 
direct connection. And, in addition to these 
advantages, you obtain high efficiency, improved 
power-factor, low maintenance, and reduced 


over-all power costs for your plant. 


Cut the costs of compressing air; specify G-E syn- 


chronous motors for economy and dependability. 





GENERAL 
KLECTRIC 
































107-84 
SALES AND ENGINEERING SERVICE IN PRINCIPAL CITIES 
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Dirt Cant Damage 
these Diesels 


These six 360 H. P. Fairbanks Morse Diesels, in use at 

the Price Hill Colliery Co., Price Hill, West Virginia, 

suffer no loss of compression caused by abrasive dusts. 

The expensive wear of grit on pistons, piston rings and \ 
cylinders has been eliminated. They are protected 
from dangerous dust and dirt by American Air Filters. 
Cleanings and replacement of valves is reduced to the 
minimum. Labor costs are cut down. Power delivery \ 
and service are maintained at high levels. 


If your Diesels are in a normally dirty industrial dis- 
trict, they are breathing about five pounds of dust every 
week. Let us tell you, without obligation, how you can 

—z safeguard them from this menace to life, service and e 
efficiency. Savings in labor and repair costs quickly 
repay costs of installation. Write for particulars. 





AMERICAN AIR FILTER COMPANY, Inc. 
114 CENTRAL AVENUE, LOUISVILLE, KENTUCKY 


In Canada, MIDWEST CANADA LTD., Montreal 


/ oe 
AMERICAN FILTERS 














_ 
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THE LOWEST COST 


PIG IRON 
PRODUCER 
EVER BUILT 


NGERSOLL-RAND has always led the field in turbo- 
blower design and has now made another distinctive 
advance in blast furnace blowers. The 90,000-cu.-ft., 
30-pound, uncooled blower illustrated above has shown 
remarkable efficiency both during shop and field tests. 











This installation shows the lowest cost of wind per ton 


of pig iron on record. 


Eighteen years of research and experience in the building of turbo-blowers enabled us to produce this 


machine. Outstanding points of superiority are: 


ECONOMY—Notable improvements in both the air and 
steam ends have resulted in an efficiency heretofore 
thought impossible in uncooled units. Nearly 60% of 
the energy available in the steam reappears in the com- 
pressed air, and, in addition, most of the heat of 
compression is conserved, reducing by an equivalent 
amount the heat required in the stoves. 


WIDE RANGE OF OPERATION—Made possible by 
a low pumping point and a large overload capacity. 


Adv. 8 


UNCOOLED CASING—Saves the cost of pumping 
cooling water; no danger of water leaks into the blast; 
no water jackets to be cleaned of mud or scale. Eliminates 
danger of freezing in cold weather. 

NO CRITICAL SPEEDS—Stiff shafts in turbine and 
blower bring the complete operating range below the 
first critical speed. 

ACCESSIBILITY—AIl parts are easily accessible for 
inspection. Both steam and air casings are horizontally 
split and either rotor may be quickly removed. 
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HYDRAULIC CONSTANT-VOLUME REGULATOR 
—Fully automatic, no levers nor mechanical links; oper- 
ates in connection with venturi intake; volume gauge 
reads standard air directly through simple adjustment 
for temperature and barometer; easy control for checking. 


INDEPENDENT SHAFTS—VNVVith detachable flexible 
coupling. 


BEARINGS—Self-aligning spherically seated bearings, 
with Kingsbury thrust on turbine and blower. 


CASINGS—Have three-point support; freedom of ex- 
pansion in all directions is assured but so controiled that 
permanent alignment is maintained. 


OILING SYSTEM—Complete oiling system with reser- 
voir, coolers, twin oil strainers, and auxiliary pump all 
incorporated in structural steel baseplate. 


WELDED STRUCTURAL STEEL BASEPLATE — 
Stronger and more rigid than cast iron, it becomes an 
integral part of the turbo-blower foundation. 


STEAM AND AIR ROTORS—Built of highest grade 
alloy steels; turbine blades milled from chromium nickel 
bar stock; blower blades are chromium nickel sheet steel; 
wheels machined from chromium nickel forgings, 
mounted on supporting rings so that they may be re- 
moved without damaging shaft. Rotors are statically and 
dynamically balanced to a high degree of accuracy. 


SMOOTH OPERATION—Test instruments showed no 
vibration even when machine was mounted on temporary 
steel supports during shop tests. 


RELIABILITY—72 Ingersoll-Rand blowers are serving 
blas: furnaces in the United States. NOT ONE HAS 
WORN OUT after running almost continuously 24 hours 
a day for 18 years, the first two units built are still in 
active service. We have records of blowers having run 
for 18 months without a shutdown. 


For the blast furnace man, this blower means greatest 
economy in steam and fuel, complete dependability, and 
a better control of the furnace; therefore, lower cost of 
pig iron. 


INGERSOLL-RAND CO. - 11 Broadway - New York City 


Branches or distributors in principal cities the world over 
For Canada Refer—Canadian Ingersoll-Rand Co., Limited, 620 Cathcart Street, Montreal, Quebec 





ATLANTA 


CLEVELAND 


HONOLULU 


NEW ORLEANS SCRANTON 
BIRMINGHAM DALLAS HOUSTON PHILADELPHIA SEATTLE 
BOSTON DETROIT KNOXVILLE PICHER ST. LOUIS 
BUFFALO DENVER LOS ANGELES PITTSBURGH ST. PAUL 
BUTTE DULUTH MANILA POTTSVILLE TULSA 
CHICAGO EL PASO NEWARK SALT LAKE CITY WASHINGTON 
HARTFORD NEW YORK SAN FRANCISCO 








Ing ersoll-Rand 
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Western narrow gauge dump cars carrying capacity loads at the gravel pit of 
Foley and Beardslee, Pontiac, Michigan 


Pile on the Load 
‘‘Westerns’’ Can Stand It 


Load ’em high. You can’t overwork 4-yard Heavy Duty 
‘‘Westerns’’. Wherever you need to move earth or rock on a nar- 
row gauge track, 4-yard or 5-yard Western Dump Cars, Heavy 
Duty, will prove their worth by keeping costs down. 











Some ‘‘Western’’ Advantages 
Few and accessible parts. 
Strength of Construction. 
Ease and Speed of dumping. 
Ability to ride a rough track. 
High resale value. 
Write for Catalog 84-F for full construction details. Only the 
best equipment can pull a profit from a low-price contract. 


WESTERN WHEELED SCRAPER COMPANY 


Aurora, Illinois, U. S. A. 


JOHN MaRsH inc. WES: = RN 
56! sree hee ow - 
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‘*For every joint on the line’? 


r- 












VICTAULIC 
DISTRIBUTORS a * 
mAnON WATERS, NC Taking the Air 


BELL & GOSSETT CO. 
Chicago, Ill. 


& & ee 
RJ. CROZIER co. wit letaulie 
Philadelphia, Penn. ee 
McJUNKIN SUPPLY CO. 
Charleston, West Virginia 





ng aang An 18"—90 pound pressure—Victaulic Coupled 
stn a een air line at the West Colusa Mine of Anaconda 
stay Copper Mining Company, Butte, Montana. 
DUCOMMUN CORPORA r 
L sA 1 » Calif i e . 7 
INDUSTRIAL SUPPLY CO. A leak-tight air line saves horse-power at the 
gp on compressor. Speed and economy of installation 
eae a and leak-tight service punctuate the history of 
Atlanta, Georgia’ Victaulic Couplings in pipe line work. 
PITTSBURGH SUPPLY CO. 3 “ : P e E 
Pittsburgh, Penn. Victaulic Couplings are available in all sizes 
“ia from 34," up for vacuum and pressure — 
F. S. VAN BERGEN for steel, wrought-iron and cast-iron _ 
i ay a Mail coupon below for descriptive bulletin. 
VIRGINIA ENGINEERING CO, 


Richmond, Virginia 


ao CAMRY VICTAULIC COMPANY OF AMERICA 


Mexico, D. F. 


C. H. ELSTNER 26 Broadway New York 


Monterrey, N. L. Mexico 
VICTAULIC COMPANY OF 


CANADA, LTD. FLEXIBLE LEAK- PROOF 


Toronto, Ontario, Canada 


LE VALLEY, McLEOD. KINCAID CO., INC. 
Elmira, New York 
“For every joint 


on the line” AEC.U.6.0AT OFF. 
PIPE COUPLINGS 


VICTAULIC COMPANY OF AMERICA 
26 Broadway New York Name . cocccns coceccccessneseccccesssaseuancnes 


VICTAULIC 
BULLETIN No. 5 Address .. ~~... 2+ - 2 2 2 en oe on ee en ene eneeeen= 








Please send me 














FOR OIL, GAS, WATER, SEWAGE, COMPRESSED AER, ETC. 
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Pwn weet Sta STING RESULTS 
USE 


MERCULES BLASTING SUPPLIES 


ALi CONFORM TO THE HERCULES HIGH STANDARD OF QUALITY 








PeRCULES 
pei@ CAP 
BLASTING 


MACHINE 


HER CW¢EsS 
be)’ 
BLASTING 


MACHINE 








MERCULES 
ELEC TRIG 
BLASTING 


CAPS 





OTHER 
RPeERCULES 
PaccCiriG 
FIRING 
DEVICES 


HERCULES 


GALVANOMETER 

















HERCULES POWDER,COMPANY 


932 KING STREET, WILMINGTON, DELAWARE 


ALLENTOWN, PA. - - - BIRMINGHAM DENVER- - © = + = + = = DULUTH JOPUN,MO. - - - + - LOS ANGELES PITTSBURGH, PA.- - + + - ST. LOUIS 
BUFFALO - - + «+= > CHICAGO HAZLETON, PA. - HUNTINGTON, W.VA, NEW YORK CITY - - ~- PITTSBURG, KAN. SALT LAKE CiTy - - - SAN FRANCISCO 
WILKES - BARRE WILMINGTON, DEL. 
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I932 DEMANDS... 


*more efficient plant 
operation... 


* lower production costs 


INSTALL DAYTON 
COG-BELT DRIVES 


Today’s lower price levels make necessary 
the elimination of waste in every form. 
Production costs must be lowered. In the 
important field of power transmission, pro- 
duction managers are turning to Dayton Cog- 
Belt Drives to effect revolutionary economies. 


For Dayton Cog-Belt Drives save the con- 
stant replacement costs and servicing charges that ordinary 
drives entail. They’re far more ruggedly built. They have 
longer life. And that’s not all. They’re far more efficient. The 
accurately die-cut belts do not slip in the pulley grooves. 
Therefore, exact speed ratios are maintained through greater 
gripping power. This means more uniform—and far cheaper— 


COMPLETE DRIVES—PULLEYS AND BELTS—IN production. 


Then, too, Dayton Cog-Belts are “Built to bend”—easily, 
° ALLRATIO RACTIONALTO 100 H.P without heating, at high speeds. Their pre-stretched construc- 
tion and mechanical design eliminate the necessity for con- 
stant “take-ups.”’ No lubrication or dressing is necessary. 

But these are only a few of Dayton’s outstanding advantages. 
Let us give you the whole story of Dayton features that provide 
more dependable, more productive and profitable operation for 
your machinery. Remember, there is a Dayton Cog-Belt Drive 
for every type of machine, from the lightest to the heaviest. 

Send for a Dayton Cog-Belt Catalog and sample section of 
the belt... now. 


DAYTON COG-BELTS 
BEND AS EASILY—AS 
NATURALLY AS YOU 
BEND YOUR FINGER! . 




















THE DAYTON RUBBER MANUFACTURING CO. 
DAYTON, OHIO 


FACTORY DISTRIBUTORS IN PRINCIPAL CITIES AND ALL WESTING- 
HOUSE ELECTRIC & MANUFACTURING COMPANY SALES OFFICES 














gs 1-22 
The Cog section ...“built to bend" for extreme 
flexibility at high speeds, without heating, distortion, 
buckling or rippling. (8) 
Re 
The “Neutral Axis”... the strength section. Per- 


manently pre-stretched by Dayton’s patented process. 

The Outer Section . . . gives balance. Composed of ; 
layers of vulcanized, strong cord fabric, bias-cut to £ 
accommodate bending without strain or distortion. 


The entire belt is die-cut for precision and greater grip- 
ping power. Daytons are accurate and stay accurate. 





SEN oo 


Compressed Air Magazine, December, 1931 Adv. 13 











High Output + 
Low Cost per Yard = 


PROFITS 


A matter of the rnicgut machine 











Bucyrus-Erie offers you this right machine. 


From a complete line of excavating and materials 
handling equipment, you can choose the type, size and 
power that will give you high output at lowest costs 


on your particular work. 


When you buy a Bucyrus-Erie, you also buy a work- 
ing alliance with the largest and most experienced 


group of excavating equipment engineers in existence. 


A-309 





BUCYRUS-ERIE COMPANY 


South Milwaukee, Wisconsin 


Representatives throughout the U.S.A. Branch 

Offices: Boston, New York, Philadelphia, Atlanta, 

Birmingham, Pittsburgh, Buffalo, Detroit, Chi- 

cago, St. Louis, Kansas City, Mo., Dallas, San 

Francisco. Offices and distributors throughout 
the world. 
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Got a Hard 
Pneumatic 
joo? , 


HERE’S — 
OUR | 
OSE? | 


Goodyear makes a tough, green-covered 











hose that will master the hardest pneu- _ 
matic job ever lined up. 
Goodyear Emerald Cord Air Hose — un- 
equaled in rock and metal work — by long 
odds the staunchest air hose on the market 
today. 
Its certral tube is scientifically compounded 


to resist both warm and cold lubricating oils. 
Multiple braided cords — firmly bound in 

rubber of the highest quality — rigidly with- 

stand high pressures and resist vibration. 


A tough cover of special construction with- 






stands abrasion and surface abuse with a 


stoutness that far surpasses ordinary hose. 


Goodyear Emerald Cord Air Hose is one of 
the Goodyear products specified to the job by 
the G.T.M.— Goodyear Technical Man. He can 
be of expert help to you in choosing the right 
types of air hose and belting for better, more 
economical operation. Just write to Goodyear, 
Akron, Ohio, or Los Angeles, California, and 
ask the G.T.M. to call. 


Wultipte double braids of 


Tube especiaily com- 
pounded to resist 
lubricating otis 


cord — ertra 
fo burst 
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resistance 
vibration 


Special construction 
hide-—tough and firm 
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v ROTOR DIE GRINDER 


A production tool 
_ built for hard service 






~_Qver 14-Horsepower 


. 1A" Dia. Vitrified Wheels 
24” Dia. High Speed Wheels 
Speed............ 18,000 R.P.M. 
Me gs 5 ss + 3 pounds 
Overall Length ......... 12 inches 





Furnished with a complete set of spindle adapters for holding 
straight wheels, 14” round sticks, and mounted points 


GRINDERS , BUFFERS ° SANDERS ° DRILLS 


Rotor Air Tools 


The Rotor Air Tool Co., Cleveland, Ohio 
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Ingersoll-Rand Air Compressor driven by a 
Westinghouse Synchronous Motor, at the 


THAT LIVE Ba hd 
to a ripe old age... 
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Remarkably effective air circula- 
tion is provided by an exclusive 
arrangement of ducts between core 
and frame. 


HETHER your compressor motor will have a trouble- 
free life of ten, twenty, or thirty years depends to a 
great extent upon the effective life of the coil insulation. 


High localized temperatures in the motor windings, often 
called hot spots, will rapidly deteriorate ordinary insulation 
until it ceases to be an insulator. Then—perhaps in the midst 
of the busy season—a compressor goes out of commission 
until the motor is rewound. 


Westinghouse HR synchronous motors have a double as- 
surance of long life without insulation breakdown. Mica 
—which never deteriorates from heat—is used in the slot 
portion of all coils. Also, directed air circulation, a princi- 
ple first introduced by Westinghouse, provides effective cool- 
ing for all parts of the motor where heat is generated. 


There are other good reasons why Westinghouse compressor 
motors will live to a ripe old age. Write our nearest office for 
a copy of Leaflet 20333-A which gives complete information. 





Service, prompt and efficient, 


by a coast-to-coast chain of well- equipped shops 
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Size 10x 8 portable compressor stationed just above Black Canyon fo supply air for rood build.ng 


A Pioneer on the Hoover Dam Job 


Before Six Companies, Inc. could start 
actual work on the Hoover Dam, they 
had to build roads through solid rock to 
reach the various points of work in 
Black Canyon. Eighteen Ingersoll-Rand por- 
table air compressors supplied power for 
the rock drills that blazed these trails 


for workmen and machinery to follow. 

I-R compressors, rock drills, and other 
equipment were selected for this 7-year, 
$49,000,000 Hoover Dam contract on the 
basis of their long record of reliability and 
efficiency in the mining and construction 


INGERSOLL-RAND COMPANY » 11 Broadway « New York City 


Branches er distributors in principal citees the world ever 


For Canada refer—Canadian Ingersoll-Rand Co., Limited, 620 Cathcart Street, Montreal. Quebec 


For Europe R efex —Ingersoll-Rand Co., Limited, 165 Queen Victoria St., London, E. C. 4 
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MACHINERY 


ILLUSTRATORS 





Half Tones and 
Zinc Etchings 


PHOTO RETOUCHING 








Specialists in 
Wash and Line Drawings 


JEWETT 


24-26 Stone St., NEW YORK CITY 
Correspondence Solicited 











NOISE TROUBLE? 


from 


diesel engines 
gasoline engines 
air compressors 


reducing valves 


vacuum pumps 
blowers, fans 
safety valves 
pneumatic machinery 


They can all be quieted by standard stock Maxim Silencers 
without appreciable back pressure. Fully guaranteed. Many 
thousands installed all over the country are giving satisfactory 
service. 


Distinctly helpful data and bulletins are available on Maxim 
Silencers for all of these noise makers. Write or wire 


THE MAXIM SILENCER COMPANY 


410 Asylum Street 
Hartford, Connecticut 


Noise abatement specialists for twenty years 



























E, power and money sav- 
ed with NOPAK Valves. For 
air, water, gas, oil and other fluids. 


Will not stick. No contamination 
of fluids from valve lubricants. 
Leakless valve seats protected 
at all times. Discs pressure 
sealed, whether valve is closed 
or in operating position. Per- 
mits throttling. Easy to operate. 
No packing. No tapered plugs. 

















Craftsmanship and engi- 
neering excellence ap- 
plying a new valve prin- 
ciple tested over seven 
years assure a more per 
fect Valve product than 
ever produced elsewhere. 
In standard Straight- 


Learn true valve satisfaction with 
the day you install NOPAKS. 
Write for folder. 


(no packing) made from 
%” to 2” pipe openings. 
Special sizes and port 
atrangements on request. 


styles, NOPAK Valves Bee = Le 







Write that have made NOPAKS 
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This Underground Shovel Is Now 


Available on Crawlers 


Where conditions are suitable for mechan- 
ical loading, this recent design offers great 
possibilities in cutting costs and saving 
time. It will operate in close quarters, is 
easily moved and full-revolving. Write 
for further details. 


NORDBERG MFG. CO. 
Milwaukee, Wis. 

























Air Valves Air Separators Air Traps 


There is nothing 
more wasteful and an- 
noying than a leaking, sticking, 
hard operating plug valve. 
The ‘‘NICHOLSON” 
3and4WAY VALVE 
is of the flat disc, regrinding type, 
with the disc and seat made of non- 
corrosive metals. They operate 
easily and do not leak. Made in all 
sizes from "’ to 1%”. 


W. H. NICHOLSON *=, CO. 


149 OREGON ST., WILKESBARRE, PA. 
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Left —Ingersoll-Rand X-71 
drills preparing anchorage for 
cables on New Jersey side. 






Below—Class ‘‘PRE-2”’ com- 

ressor, the typeof unit that 
furnished air for drilling the 
New Jersey anchorages. 












GEORGE WASHINGTON BRIDGE 


an outstanding achievement 


Completed 6 months ahead of schedule, after 414 years of work, this greatest of all suspension bridges 


stands as a fitting monument to modern engineering skill and resource. 


It was made possible only through the unified efforts of many organizations and countless individuals. 
It is the product of thousands of brains and muscles. 


Recognition of the important parts they played is due all concerned, from the Port of New York Author- 
ity which conceived it, planned it, financed it, and directed its construction, down through the various 





contractors to the army of workmen who produced and fabricated the materials. 


Ingersoll-Rand Company was privileged to assist in this notable enterprise. Virtually every one of our 


diversified group of products came into use, either at the bridge site or in preparation ani transportation 


of materials. 












cael eR SC ; SCRANTON = q 
a Eel vols ANE oe PI sie SEATTLE a 
HERS Winey APKC ter P TUL ar. PAG a 
USTON NEW ORLEA SAN FRAN ULSA a 
HOUSTON oe NEW YORK nae Saba Awe Ory ; WASHINGTON 
Air Compressors Rock Drills Oil-Electric Locomotives ( 
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Principal Contractors on 
George Washington 
Bridge 





JOHNI!A. ROEBLING’S SONS 
CO., Trenton, N. J. 

ARTHUR McMULLEN CO., 
New York 

SILAS B. MASON CO., New 
York 

CORNELL CONTRACTING 
CORP., New York 

McCLINTIC-MARSH ALL 
CO., Pittsburgh 

FOLEY BROS., Inc., St. Paul 

CORBETTA CONCRETE 
CO., New York 

KLOSK CONTRACTING 

‘ Co., New York 

~ GEO. M. BREWSTER & 
SONS, Bogota, N. J. 
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Top— George Washington Bridge, viewed from the 
New York side. Bottom—Ingersoll-Rand ‘‘Jack- 
hamers” and portable air compressor building one of 
the roads that will connect with the bridge in New 


Jersey. 
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Announcement 


of Technical Books 


COMPRESSED AIR PRACTICE, by Frank Richards, Associate Editor 
of Compressed Air Magazine. 
Price, $3.00 Net, Postage Paid. 


DIESEL ENGINES, MARINE-LOCOMOTIVE-STA ogame by David 
Louis Jones, Chief Machinist U. S. Navy. 


A Complete Thoroughly Practical and Comprehensive Treatise Describing 
and Illustrating American Types of Diesel Engines, with Instructions for 
their Installation—Operation— Maintenance. 


565 Pages, 6x9 inches, 341 Illustrations. Price $5.00 


AUDELS ENGINEERS & MECHANICS GUIDE 
Self Educator and Study Course; consisting of eight volumes. A help to 
every Engineer, Machinist, Fireman, Mechanic, Electrician and Student. 


4750 pages, 8754 pictures, charts and diagrams. Flexible binding. 
Price $12.00, Postage Paid. 


PUMPING BY COMPRESSED AIR, by Edmund M. Ivens, B. E., M. E., 
Member A. S. M. E. 


The Compression, Transmission and Application of Air, with Special Ref- 
erence to the Lifting and Conveying of Liquids in connection with the Dis- 
placement Pump and Air Lift. 


266 Pages, 6x9 inches, 124 Figures. Price $4.00 Net. 


TECHNICAL METHODS OF ANALYSIS, by Roger Castle Griffin. 
New Second Edition. 


Every chemist who is engaged in technical analyses will find this book a 
mighty valuable reference work. 
The methods presented have all been used many times and are procedures 
—_ have been accepted as standard in the laboratories of Arthur D. Little, 
ne. 


936 Pages, 514x8, 44 Illustrations. Price $7.50, Postage Paid. 


HANDBOOK OF COST DATA, by Halbert P. Gillette. 
Gives methods of construction and detailed actual costs of material and 
labor on all kinds of engineering work. 


1900 Pages, numerous Tables and Illustrations, $6.00. 


MECHANICAL ENGINEERS HANDBOOK, by Lionel S. Marks, 
Editor-in-Chief. 


Prof. Mechanical Engineering Harvard University, Assisted by 
over 50 specialists. 
Fundamental theory is thoroughly covered and the engineering data through- 
out have been selected always by specialists. 
1800 Pages, 1000 Illustrations. Price $7.00. 


MODERN DIESEL ENGINE PRACTICE—Theory—Practical A pplica- 
tions—O peration—Maintenance—Repairs, by Orville Adams, Consulting 
Diesel Engineer; Regional Editor, Mill and Factory, Illustrated; Member 
Editorial Staf,, Welding; Contributing Editor, Oil Miller and Cotton Ginner. 


Nearly 600 (6x9) Pages, Price $6.00. 


PRACTICAL ELECTRICITY, by Terrell Croft. 


This book contains the fundamental facts and theories of electricity and its 
present day application, in an easily understood way. 


642 Pages, 582 Illustrations, $3.00. 


CENTRIFUGAL PUMPS, by R. L. Daugherty. 
Presents the features of construction, the theory, general laws, testing and 
design of centrifugal pumps. 
192 Pages, 111 Illustrations, $2.50. 


DIESEL & OIL ENGINEERING HANDBOOK, by Rosbloom. 
Fourth Enlarged Revised Edition. 

“Diesel & Oil Engineering Handbook” is the world’s most practical book 
of instruction and Ready Reference Guide for Diesel and other classes of Oil 
Engines, and their related subjects for land and marine service. 

The language throughout is such that the average person can understand. 
Tables, Formulae, Illustrations, Questions and Answers are valuable to 
the skilled as well as lesser skilled persons. 
Size 5x7, Approx. 800 pages. Price $5.00. 


Make all remittances payable to Compressed Air Magazine. 


The Compressed Air Magazine 
Book and Periodical Bureau 


11 Broadway New York City 
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Divide 
Air 
Separa- 
tors 





for removing oil and water from compressed 
air. 30 years experience in designing sepa- 
rators. 

Cyclone Suction Sand Blast Nozzles for 
Cleaning Iron, Steel, Brass and Stone. 


SEND 
FOR 
CATALOG 





The Direct Separator Co., Inc. 
Syracuse, N. Y. 


























ERIE 


Compressor 


Governor 


For Single and Duplex 


Steam Actuated 
Com- 







= Governs the speed of Compressors to main- 
tain the slowest constant speed which will fur- 
nish any required supply and will maintain 
practically a constant air pressure, whatever 
the requirement if within the capacity of the 
compressor. 


ERIE UNLOADER 


NEW STYLE 


For Single, Duplex and Multiple 
Stage Steam, Belt or Electric 
Driven Air Compressors 


Maintains practically a constant air pressure, whatever the require- 
ments. Completely unloads and loads Compressor without shock or 
strain. 


Complete Catalog Upon Request 
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Pipe Line 
Filter 





your comprevror 
times longer 


Intake Filter 
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behore overhauling 
Eliminates 75+0857Z.wear 


It costs $100.00 or more to pull down the av- 
erage sized compressor, clean the parts and re- 
place them. As Protectomotor Air Filter equip- 
ped machines operate 3 to 5 times longer before 
overhauling is needed, the Protectomotor usually 
saves hundreds of dollars a year in repair bills 
alone. In addition, it cuts oil consumption 25%, 
saves compressed air and muffies the noise of 
compressors and vacuum pumps. 


All types of air-using equipment last longer, 
are more efficient and cost much less for main- 
tenance when protected from dust and grit by 
Protectomotor Air Filters. 


They are guaranteed to remove 999 out of 
every 1,000 particles of dust and grit from the 
air, while the efficiency of various types of air 
washers and mechanical air cleaners often varies 
from 50 to 70%. Resistance to the flow of air 
is less than 3s'' water gauge when Protecto- 
motors are operated at rated capacity. 

There are no moving parts to the Protecto- 
motor. Nothing to adjust. No cleaning solu- 
tion or tanks required. Only one or two cleanings 
a year are needed —and cleaning is done with 
compressed air without removing filtering unit. 

Protectomotor Pipe Line Filters effect an 
additional saving by removing water, oil, rust 
and scale from pipe lines going from compressor 
to tools. 

Write for catalog and information about our 
30-day trial, or mail the coupon. 


1 
} Staynew Filter Corp., 

| 7 Leighton Ave., Rochester, N. Y. 
| 

| 


We are interested in cutting operating costs on 


Send Catalog giving details and test reports of Pro- 
tectomotor Air Filters. 








TEXROPE DRIVE 


prolongs life of Motor and Compressor 


Standard equipment on type ER 
Ingersoll-Rand Compressors 


Pulsating loads require a shock- 
absorbing device in connection 
with the drive. In Texrope Drives, 
the multiple V-belts have proved 
to be effective shock absorbers, 
resulting in longer life of the driv- 
ing and driven units. 



























Outer Cover —> 


Tension Member —> 


Cord Core —> 






Compression 
Member 


Outer Cover > 


Starting is smooth, as the belts 

pull into the grooves ... and the 
sides of the belts grip the sheaves 
with a positive, slipless pull. 


Continuous operation is assured. 
One or two belts may wear out 
after long service .. . but the re- 
maining ones will carry the load 
until replacement is convenient. 
Unaffected by dust or moisture, 
Texrope Drives can be depended 
upon to operate efficiently under ) 
the most adverse conditions. They | 


— another BF.Goodrich Product 


Texrope Belts are made for Allis-Chalmers by B. F. 
Goodrich. How well they serve their users is indicated 
by the fact that many of the original belts, installed 
more than five years ago, are still in service. It 
Pays toinsist upon genuine Texrope Drives. 


are 98.9% efficient . . . always 
silent ... and require almost no 
alates. 


On Ingersoll-Rand Type ER Com- 
. pressors, | exrope Drives are stand- 
“Erciyers) ard. You can well afford to investi- 
MEMS gate their use on other machines. 
| Their positive pull and shock- 
absorbing qualities have resulted 
in increased production and long- 
er life of machinery of all kinds. 
Over 125,000 Texrope Drives 
are now in service. They are sav- 





The Whole Story 
in 8 Minutes 


In 8 minutes you can ing money fe~ some 25,000 users. 
getthe whole story of 
Texrope Drives from ALLIS-CHALMERS MANUFACTURING CO. 
this illustrated book. Neri : : 
Ash for aceny of Texrope Division Milwaukee, Wis. 
Bulletin 1228 Specialists in Power Machinery Since 1846 


Copyright 1931 by Allis-Chalmers Mfg. Co. 


ORIGINATED BY \ 


TEXROPE 


THE DRIVES THAT REVOLUTIONIZED fees 
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More than OOO types and sizes- 
but just one quality 





NGERSOLL-RAND builds more than 1000 dif- 

ferent types and sizes of compressors. They range 
in piston displacement from 3 to more than 30,000 
cubic feet per minute. ‘i hey include units for hand- 
ling air or gas under any pressure conditions. Any 
commercial type of drive is available. 


But, throughout this extensive line of machines, 
there runs just one quality—the best. From the 
incall tii sale eat. smallest unit to the largest, careful attention is paid 

eames to design, materials, and workmanship. The accumu- 
lated experience of Ingersoll-Rand in the manufac- 
ture and operation of compressors of all types and 
capacities over a period of 60 years is reflected in 
every machine turned out. 





_ The I-R monogram on a compressor stands for re- 
liability, durability, and operating economy. 


INGERSOLL-RAND CO. - 11 Broadway - New York City 


Branches or distributors in principal cities the world over 
For Canada Refer—Canadian Ingersoll-Ran¢ Co., Limited 
620 Cathcart Street, Montreal. Quebec. 


For Europe Refer—Ingersoll-Rand Co., Limited 
165, Queen Victoria Street, London, E. C. 4 








Class ‘‘PRE’’ direct-connected, synchronous- 
motor-driven unit. Made in sizes ranging 
from 208 to 1,270 horsepower. This view and 
the inset show the comparative sizes of the 
smallest Type 30 and largest Class ‘‘PRE’’. 








Ingersoll -Rand 
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FOR LONGER LIFE...FOR 
GREATER EFFICIENCY...CHOOSE 
DAYTON COG-BELT DRIVES! 


Standardize on Dayton Cog-Belt Drives and you'll 
modernize your equipment for power transmission. 
You'll save space. You'll get positive speed control. 
You'll secure more uniform operation and get better 
results at less cost. You'll eliminate the cost of many hours’ 
servicing on belts and bearings. You'll reduce the num- 
ber of shut-downs on account of transmission troubles to 
aminimum. You'll have a quieter, cleaner, better arranged 


plant when you use Dayton Cog-Belt Drives. 


You can easily identify Dayton V-Belts by their cog 
construction, for Daytons are the only Cog V-Belts made. 
This cog feature, one of the most important improve- 
p |: ments ever made in V-belt construction, is patented and 
oy Wake) meee :/4a8; exclusive. Choose Cog-Belts—and you choose Daytons! 


BEND AS EASILY—AS NATURALLY Dayton Cog-Belts are “built to bend.” And they do 
AS YOU BEND YOUR FINGER! 


bend—easily, around small pulleys, at high speeds, with- 
out distortion or heating. As a result, they last longer— 
require less servicing—increase the efficiency of your 
power transmission amazingly. 

Let us prove these facts to you. Send for a Dayton Cog- 
Belt catalog and for a sample section of the belt. 


Write—today. 
d PSD THE DAYTON RUBBER MANUFACTURING CO. 
= ~ DAYTON, OHIO 


ail atreca. 7 els Factory Distributors in principal cities and all Westinghouse 
COMPLETE DRIVES— PULLEYS AND BELTS— Electric and Manufacturing Company Sales Offices 





IN STOCK. ALL RATIOS, 2 H. P. TO 100 H. P. 


The Cog Section for extreme flexibility at high speeds... with- 
out heating, distortion, buckling or rippling. Daytons are 


4L 
“built to bend.” J ie (a) In} 
The “Neutral Axis’’. .. the strength section... permanently o 


pre-stretched by Dayton’s patented process. 

The Outer Section... gives balance .. . is composed of layers 

of vulcanized, strong cord fabric, bias-cut to accommodate C 0 G-B 
bending without strain or distortion. 


The entire belt is die-cut for precision and greater gripping 
power. Daytons are accurate and stay accurate. 
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